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PREFACE. 


The  preparation  of  the  American  Ephemeris  and  Nantical  Almanac 
was  begun  in  the  latter  part  of  the  year  1849,  in  accordance  with  an  act 
of  Congress,  approved  on  the  3d  of  March  of  that  year.  An  account  of 
this  preparation,  its  details,  the  values  of  the  constants  adopted,  and  the 
means  employed  in  various  parts  of-  the  work  to  secure  additional  accu* 
racy,  or  greater  convenience,  will  be  found  in  the  Prefece  and  Appendix 
of  the  first  volume,  for  the  year  1865.  The  form  and  arrangement  of  the 
Ephemeris,  and  the  plan  for  prosecuting  the  work,  then  devised  and 
adopted  by  Lieut.  Charles  Henry  Davis,  the  Superintendent,  with  the 
co-operation  of  Prof  Benjamin  Peirce,  have  been  retained,  with  slight 
modification,  in  the  succeeding  volumes. 

The  contents  of  the  volume  for  the  year  1861  are  the  same  generally 
as  those  of  the  volume  for  the  year  1860.  A  change  has  bee^  made  in  the 
Heliocentric  Coordinates  of  the  Principal  Planets,  to  &cilitate  the  compu- 
tation of  special  perturbations.  In  this  volume,  they  are  referred  to  the 
mean  equinox  and  ecliptic  of  the  2400,000th  day  of  the  Julian  Period, 
instead  of  to  the  true  equinox  and  equator  of  date,  as  heretofore. 

A  Supplement  has  been  added,  containing  the  latest  elements  of  the 
Asteroids,  and  Ephemerides  of  thirty-three  of  them  for  1859,  and  the  Heli- 
ocentric Coordinates  of  Mars,  Jupiter,  and  Saturn  from  the  2400,000th 
day  of  the  Julian  Period  to  the  beginning  of  the  year  1861. 

The  Table  of  Geographical  Positions  of  the  Principal  Observatories 
has  been  revised  and  improved  by  Dr.  Gould. 

JOSEPH  WINLOCK, 
Prof.  Math.  U.  S.  Navyy  Superintendent. 
Cambridge,  Jannanr,  1859. 
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SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  &c. 


0 

The  Sun. 

c 

The  Moon. 

» 

Mercury. 

9 

Venus. 

©  or  S 

The  Earth. 

s 

Man. 

^ 

Jupiter. 

\ 

Saturn. 

d 

Unmus. 

w 

Neptune. 

Spring 
signs. 

14. 


SIGNS  OP  THE  ZODIAC. 


Autumn  i    ^ 

"*"•    J    9*. 
10. 


„       r  10.   i:j  Cai 

■*  112.     K    Pia 


Winter 
mgns. 


£b  Libm. 
H   Scorpio, 
f    Sagittarius. 
1$  Capricomus. 

[uarius. 
K   Pisces. 


ASPECTS. 

^    Conjunction,  or  having  the  same  Longitude  or  Right  Ascension, 
Q    Quadrature,  or  differing  90"*  in  ''  «'  ^ 

g    Opposition,  or  differing  180®  in  "  "  ** 


ABBREVIATIONS. 


Q  Ascending  Node. 

23  Descending  Node. 

N.  North.     S.  South. 

E.  East     W.   West 


Minutes  of  Arc. 
Seconds  of  Arc. 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

SUaml 
Tim* 
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■  * 
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8<ml- 

tlM 
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i(o. 
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Ihour. 

Bight  AjoaiioB. 
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UAftr 
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Tues. 
Wed. 
Thur. 
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2 
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h      n       • 

18  48  27.62 
18  52  52.33 
18  57  16.69 

11.033 
11.019 
UJOOi 

S.22°  59'  26"l 
22  54    6.0 
22  48  18.3 

me 

13.91 
15.05 

1^  18.42 
16  18.41 
16  18.39 

71.08 
71.02 
70.97 

3  58.14 

4  26.23 
4  53.95 

1.176 
1.163 
1.148 

Fri. 
Sat 
Sun. 

4 
5 
6 

19     1  40.68 
19    6    4.27 
19  10  27.42 

10.988 
10.97t 
10.95S 

22  «i    3.3 
22  35  21.3 
22  28  12.4 

16.18 
17  JO 
1843 

16  18.37 
16  18.35 
16  18.31 

70.92 
70.86 
70.79 

5  21.31 

5  48.27 

6  14.79 

i.m 

1.114 
1.096 

Mon. 
Tues. 
Wed. 

7 
8 
9 

19  14  50.11 
19  19  12.31 
19  23  33.98 

10.932 
10.911 
10.889 

22  20  86.7 
22  12  34.7 
22    4    6.5 

19.53 
90.63 
91.70 

16  18iJ7 
16  18.23 
16  18.19 

70.72 
70.65 
70.58 

6  40.84 

7  6.40 
7  31.45 

1.076 
1.0S4 
1.032 

Thur. 

Fri. 

Sat 

10 
11 
12 

19  27  55.10 
19  32  15.64 
19  36  35.56 

10.866 
10.841 
10.816 

21  55  12.3 
21  45  52.5 
21  36    7.4 

39.78 
93.84 
34.88 

16  18.15 
16  18.10 
16  18.04 

70.51 
70.43 
70.35 

7  65.95 

8  19.86 
8  43.16 

1.009 

0.964 
0.956 

Sun. 
Mon. 
Tues. 

13 
14 
15 

19  40  54.85 
19  45  13.48 
19  49  31.44 

10.788 
10.760 
10.731 

21  25  57.2 
21  15  22.2 
21    4  22.6 

95.93 
96.96 
87.96 

16  17.98 
16  17.92 
16  17.85 

70.26 
70.17 
70.08 

9    5.83 
9  27.84 
9  49.19 

0.931 

0.904 
0.675 

Wed. 
Thur. 
Fri. 

16 
17 
18 

19  53  48.70 

19  58    5.22 

20  2  21.01 

10.701 
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10.640 
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20  41  11.9 
20  29     lii 

98.96 
39.94 
30.91 

16  17:78 
16  17.70 
16  17.62 

69.98 
69.88 
69.78 

10    9.84 
10  29.75 
10  48.93 

0.845 
0.814 
0.782 

Sat 
Sun. 
Mon. 

19 
20 
21 

20    6  36.06 
20  10  50.33 
20  15    3.81 

10.609 
10.577 
10.644 

20  16  27.3 
20    3  30.6 
19  SO  11.6 

30.87 
33.81 
33.74 

16  17.54 
16  17.45 
16  17.35 

69.68 
69.58 
69.47 

11     7.38 
11  25.05 
11  41.93 

0.751 
0.719 
0.687 

Tues. 
Wed. 
Thur. 

22 
23 
24 

20  19  16.50 
20  23  28.39 
20  27  39.48 

10.510 
10477 
10.444 

19  36  30.4 
19  22  27.5 
19    8    SA 

84.66 
35.55 
36.43 

16  17.25 
16  17.15 
16  17.04 

69.36 
69.25 
69.14 

11  58.02 

12  13.31 
12  27.80 

0.654 
0.621 

0.588 

Fri. 
Sat 
Sun. 

25 
26 
27 

20  31  49.76 
20  35  59^25 
20  40    7.94 

10410 
10J77 
10.343 

18  53  ia5 
18  38  12.9 
18  22  46.9 

37.39 
38.15 
38.99 

16  16.92 
16  16.79 
16  16.66 

69.03 
68.92 
68.81 

12  41.48 

12  54.39 

13  6.49 

0.556 
0.522 
0488 

Mon. 
Tues. 
Wed. 
Thur. 

28 
29 
30 
31 

20  44  15.80 
20  48  22.84 
20  52  29.07 
20  56  34.50 

10.309 

lojn'e 

10.S42 
10.906 

18    7     1.0 
17  50  55.6 
17  34  31.1 
17  17  47.8 

89.81 
40.61 
4140 
43.18 

16  16.53 
16  16.40 
16  16.25 
16  16.09 

68.70 
68.58 
68.46 
68.35 

13  17.76 
13  28.22 
13  37.86 
13  46.72 

0.453 
0.419 
0.386 
0.352 

Fri. 

32 

21    0  39.12 

10.175 
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16  15.93 

68^24 

13  54.75 

0.318 

Hon.  -  Itea  TliM  of  flM  8«niidiaiiM 
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THE 
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Bqnattonof 
TJme, 
tobe 

jntn 
Mean 
Tims. 

Diff.fl>r 
Ihoor. 

Sldanal 
Time. 

Jpparent 

IMff.for 
Ihoor. 

Apparent 

WLfac 
Ihoar. 

Tues. 
Wed. 
Thur. 

1 
2 
3 

18  48  26.88 
18  52  51.51 
18  57  15.79 

11.033 
11.019 
11.004 

S.22  59  2^.0 
22  54    7.0 
22  48  19.5 

12".76 
13.91 
15.05 

sT  58*06 
4  26.14 
4  53.86 

1.176 
1.163 
1.148 

h     m      a       « 

18  44  28.82 
18  48  25.37 
18  52  21.93 

Pri. 
Sat 

SUH. 

4 
5 
6 

19     1  39.70 
19     6     3.21 
19  10  26.28 

10.988 
10.971 
10.962 

22  42    4.7 
22  35  22.9 
22  28  14.2 

16.18 
17.30 
18.42 

5  21.21 

5  49.16 

6  14.68 

1.131 
1.114 
1.096 

18  56  18.49 

19  0  15.05 
19    4  11.60 

Mon. 
Tues. 
Wed. 

7 
8 
9 

19  14  4S.&9 
19  19  11.01 
19  23  32.61 

10.932 
10.911 
10.889 

22  20  38.8 
22  12  37.1 
22    4    9.2 

19.52 
20.62 
21.70 

6  40.73 

7  6.29 
7  31.33 

1.076 
1.054 
1.032 

19^    8    8.16 
19  12    4.72 
19  16     1.28 

Thar. 

Fri. 

Sat. 

10 
11 
12 

19  27  53.66 
19  32  14.13 
19  36  33.98 

10.866 
10.841 
10.815 

f  1  55  15.3 
21  45  55.8 
21  86  11.0 

22.78 
23.84 

24.88 

7  55.82 

8  19.74 
8  43.03 

1.009 
0.984 
0.958 

19  19  57.84 
19  23  54.39 
19  27  50.95 

Stm. 
Mon. 
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13 
14 
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0.782 

19  43  37.18 
19  47  33.74 
19  51  30.30 

Sat. 
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21 
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35.55 
36.43 

11  57.88 
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0.621 
0.588 
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Fri. 
Sat    . 
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38.15 
38.99 

12  41.36 

12  54.27 
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0.555 
0.522 
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6 

14  13    4.19 

3.8454 

18  48  37.6 

10.046 

6 

16  10  22.11 

3.6303 

25    2    3.2 

4.317 

7 

14  15  25.05 

3.8600 

18  59  31.0 

10.688 

7 

16  12  53.38 

3.6330 

25    6  11.4 

4J0K 

8 

14  17  4ai9 

3.864ft 

19  10  17.5 

10.718 

8 

16  15  24.75 

a^fM 

25  10    9.9 

8.606 

9 

14  20    7.60 

3.8600 

19  20  57.1 

10.003 

9 

16  17  56.21 

sjsaso 

25  13  58.7 

8.788 

10 

14  22  29.28 

3.8086 

19  31  29.7 

10.466 

10 

16  20  27.76 

3.6364 

25  17  37.7 

8.570 

11 

14  24  51.23 

341660 

19  41  55.3 

10.807 

11 

16  22  59.39 

3J877 

25  21    6.9 

8.407 

13 

14  27  13.45 

3.8736 

19  52  13.8 

10.948 

12 

16  25  31.10 

3.6380 

25  24  26.3 

8.348 

13 

14  29  35.94 

3.8770 

20  i2  25.1 

10.137 

13 

16  28    2.88 

3.6800 

25  27  35.9 

8.078 

14 

14  31  58.70 

3J816 

20  12  29.0 

10.004 

14 

16  30  34.72 

3.6810 

25  30  35.6 

3J»15 

15 

14  34  21.72 

3J860 

20  22  25i^ 

0.680 

15 

16  33    6.61 

3.6818 

25  33  25.4 

3.751 

16 

14  36  45.01 

3.8004 

20  32  14.5 

0.766 

16 

16  35  38.54 

3.6836 

25  36    5.4 

3.6S7 

17 

14  39   ^.57 

3.8048 

20  41  56.0 

0.030 

17 

16  38  10.51 

3JS881 

25  38  35.5 

3.433 

18 

14  41  32.39 

3.8003 

20  5129.9 

4.603 

18 

16  40  42.51 

3.6886 

25  40  55.7 

3^67 

19 

14  43  56.47 

3.4086 

21    0  56.2 

0J78 

19 

16  43  14.53 

3.6838 

25  43    6.0 

3.003 

20 

14  46  20.82 

3.4070 

21  10  14.7 

0.348 

20 

16  45  46.56 

3.6880 

25  45    6.4 

1J&6 

21 

14  48  45.43 

3.4133 

21  19  254 

0.113 

21 

16  48  18.59 

3.5888 

25  46  56.9 

1.766 

22 

14  51  10J29 

3U106 

21  28  28.1 

8.060 

22 

16  50  50.62 

3J»837 

25  48  37.5 

1.604 

23 

14  53  35.41 
SD 

3.4307 

S.21  37  22.9 
r  6. 

8.847 

23 

16  53  22.64 
TUJ 

3.6886 

ESDA^ 

S.25  50    8.1 

r  a 

1.436 

0 

14  56    0.78 

S.4S40 

S:21  46    9^ 

8.713 

0 

16  55  54.65 

3.6833 

S.25  51  28.7 

1.363 

1 

14  58  26.40 

3.4301 

21  54  48.2 

8.676 

1 

16  58  26.63 

3.6830 

25  52  39.4 

1.007 

2 

15    0  52.27 

3U833 

22    3  18.6 

8U80 

2 

17    0  58.59 

3Jtt34 

25  53  40.2 

0.083 

3 

15    3  18.39 

3US78 

22  11  40.8 

8.801 

3 

17    3  30.51 

3.6817 

25  54  31.1 

0.767 

4 

15    5  44.75 

3.4418 

22  19  54.7 

8.163 

4 

17    6    2.38 

3.6808 

25  55  12.1 

0.601 

5. 

15    8  11-35 

3.4468 

22  28    Oi2 

8UR9 

5 

17    8  34.20 

3JS387 

25  55  43.2 

0.486 

6 

15  10  38.19 

3.4483 

22  35  57.3 

7.881 

6 

17  11    5.95 

3.6385 

25  56    4.4 

0.370 

7 

15  13    5.26 

3.4680 

22  43  45.9 

7.788 

7 

17  13  37.63 

3.6378 

25  56  15.6 

0.105 

8 

15  15  32.56 

3U608 

22  5125.8 

7.604 

8 

17  16    9^23 

3.6360 

25  56  17.0 

00)59 

9 

15  18    0.06 

3.4006 

22  58  57.1 

7.460 

9 

17  18  40.74 

3Jt346 

25  56    8.5 

0.338 

10 

15  20  27.82 

3.4641 

23    6  19.8 

7.806 

10 

17  21  12.16 

3.6330 

25  55  50.2 

0.887 

11 

15  22  55.78 

3.40n 

23  13  33.7 

7.160 

11 

17  23  43.48 

3JI311 

25  55  22.1 

0.550 

12 

15  25  23.95 

3.4713 

23  20  38.8 

7.013 

12 

17  26  14.69 

3.5103 

25  54  44.2 

0.718 

13 

15  27  52.33 

3U747 

23  27  35.0 

6.668 

13 

17  28  45.78 

3.5173 

25  53  56.5 

0.976 

14 

15  30  20.92 

3U781 

23  34  22.3 

6.718 

14 

17  31  16.74 

3.6160 

25  52  59.0 

1.088 

15 

15  32  49.71 

3.4814 

23  41    0.6 

6.668 

15 

17  33  47.57 

3.5137 

25  51  51.9 

1.190 

16 

15  35  18.70 

3.4846 

23  47  29.9 

6.413 

16 

17  36  18.26 

30(108 

25  50  35.1 

1.860 

17 

15  37  47.88 

8U8n 

23  53  50.1 

6.361 

17 

•  17  38  48.80 

3.6078 

25  49    8.7 

1.631 

18 

15  40  17  JJ5 

3.4006 

24    0    1.2 

6.106 

18 

17  41  19.18 

3.5061 

25  47  32.6 

10181 

19 

15  42  46.80 

8.4088 

24    6    3.0 

5JM4 

19 

17  43  49.40 

3.6038 

25  45  46.9 

1.841 

20 

15  45  16.51 

8U807 

24  11  55.5 

6.780 

20 

17  46  19-45 

3.4094 

25  43  51.6 

%M0 

21 

15  47  46.40 

8.4806 

24  17  38.7 

6.648 

21 

17  48  49.33 

3.4804 

25  41  46.8 

3.168 

22 

15  50  16.46 

3J093 

24  23  12.6 

6.487 

22 

17  51  19.03 

3.4093 

25  39  32.6 

3.816 

23 

15  52  46.68 

3.6048 

24  28  37.1 

6.881 

23 

17  53  48.53 

3.4800 

25  37    8.9 

3.474 

24 

15  55  17.04 

3.1078 

S.24  33  52.3 

6.174 

24 

17  56  17.83 

3.4867 

S.25  34  35.7 

3.681 
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VII. 


OSEENWICH  MEAK  TIME. 

• 

n 

T&B  MOON'S  SIGHT  ASCENSION  AND  DSeUNATION.                            1 

... 

ftvlm. 

.-. 

Mff. 
fbrlm. 

^ 

BIgblAlMMiOB. 

sif: 

telm. 

DiS. 

fbrlm. 

WEE 

^NESC 

AY  9. 

FfilDAY 

11. 

0 

H  56  17.83 

• 

S.9^3^3Sr.7 

9J681 

0 

h    m     ■ 
19  50    5.91 

■ 

9.8101 

s.%S4Asii 

N 

6J03 

1 

17  58  46.99 

9.4813 

25  31  53.1 

9.786 

1 

19  52  19.65 

j|,9^ff 

9038    W 

0.003 

3 

18    1  15.80 

3^707 

25  29    1.3 

9.040 

2 

19  54  33.01 

9«0106 

90  98  57.8 

0.101 

3 

18    3  44.47 

S.470O 

25  26    0.3 

sum 

3 

19  56  45.99 

0.9109 

90  19  48.7 

0.100 

4 

18    6  19.99 

9^793 

25  22  50.1 

8.946 

4 

19  58  58iS9 

9.9008 

90  10  33.8 

0J06 

5 

18    8  41.13 

9Ui83 

25  19  30.7 

8.800 

5 

20    1  10.81 

93)06 

90    1  13i) 

0.060 

6 

18  11    9.10 

9.4M1 

95  16    9.1 

ZMl 

6 

90    3  99.65 

9.1013 

19  51  47.1 

0.403 

7 

18  13  36.89 

9.4800 

25  12  24.5 

8.701 

7 

90    5  34.12 

3.1000 

19  49  154 

0.078 

8 

18  16    4.30 

9.4686 

25    8  37.9 

8.860 

8 

20    7  45.21 

3.1817 

19  89  38  J2 

0.008 

9 

18  18  31.59 

9.4818 

25    442.3 

8.000 

9 

20    9  55.93 

9.1786 

19  22  65.6 

0.768 

10 

18  90  58.48 

9U471 

25    0  37.9 

4.147 

10 

20  12    6.27 

9.1688 

19  13    7.7 

o.oa 

11 

18  23  95.17 

90496 

24  56  24.6 

4.984 

11 

20  14  ia24 

9.1680 

19    3  14.6 

0.098 

12 

18  95  51.59 

9.4880 

24  52    2.5 

4.440 

19 

20  16  25.83 

9.1607 

18  53ia3 

10.014 

13 

18  98  17.73 

9.4MS 

24  47  31.7 

4UW6 

13 

20  18  35.05 

9.1606 

18  43  19.9 

104)08 

14 

18  30  43ii9 

90985 

24  42  52i2 

4.790 

14 

20  20  43M 

3.14U 

18  33    4.5 

10.100 

15 

18  33    9.16 

9«4986 

24  38    4.1 

4.071 

15 

20  22  52.38 

9.1808 

18  92  51.3 

lOJOO 

16 

18  35  34.43 

9U187 

24  33    7.6 

8U>13 

16 

20  25    0.50 

9.1898 

18  12  33^ 

10.880 

17 

18  37  59.40 

9U187 

2428    2.6 

8.168 

17 

2027    8J25 

9.1908 

18  ^2  10.5 

10.410 

18 

18  40  94.07 

9^066 

24  22  49.9 

Asn 

18 

20  29  15.64 

9.1308 

17  51  43.0 

10.400 

19  J 

18  49  48.44 

9.4088 

94  17  27.4 

6.4tt 

19 

20  3122.67 

3.1143 

17  41  10.9 

10.018 

90 

18  45  19ii0 

9JBe8 

24  1157.3 

8.670 

90 

20  33  29^ 

9.1003 

17  30  34il 

10w848 

21 

18  47  36J24 

9.8080 

24    6  19D 

8.706 

91 

90  35  35.66 

9.1009 

17  19  63.1 

10.791 

99 

18  49  59.66 

9.8676 

24    0  32.6 

6.840 

29 

90  37  41.60 

9UI009 

17    9    7.6 

10.700 

93 

18  59  99.75 

9.8893 

S.23  54  3a2 

6.978 

93 

90  39  47.19 

9UM8 

ai6  68  17.9 

10.000 

THC 

HSDA 

T   10. 

SATl 

[JBDA 

r  12. 

0 

16  54  45.51 

9J7f7 

^23  48  35.8 

6.106 

0 

90  41  52.42 

oomo 

ai6  47  94^ 

10Jt3 

1 

18  57    7.94 

9.8711 

23  42  25.5 

6.386 

1 

90  43  57.30 

941706 

16  36  96X) 

114)00 

9 

18  59  30.04 

9J68S 

23  36    7.3 

6.867 

9 

20  46    1.84 

941797 

16  95  93.9 

11.007 

3 

19    1  51.80 

9.8606 

23  29  41.4 

6.406 

3 

20  48    a03 

94NnO 

16  14  17.8 

11.188 

4 

19  4  msn 

9.8640 

23  23    7-8 

6.034 

4 

20  50    9.87 

94)013 

16    3    7.7 

11.186 

5 

19    6  34^27 

9J483 

23  16  26.6 

6.760 

5 

90  59  13.37 

94)666 

15  51  53^ 

11.981 

6 

19    8  54.99 

9.8494 

23    9  37^ 

6.876 

6 

20  54  16JS3 

94)408 

15  40  309 

llJiS 

7 

19  11  15.36 

a,jBMW 

93    2  41.5 

6.000 

7 

20  56  19^ 

94)448 

15  99  14.9 

11.808 

8 

19  13  35.37 

9J807 

22  55  37.8 

7.133 

8 

90  58  21.84 

94)808 

15  17  5ai 

11.448 

9 

19  15  55.03 

9.8348 

22  48  26.8 

7.948 

9 

90    0  24.00 

94)888 

15    6  21.7 

11.603 

10 

19  18  14.33 

9.8166 

22  41    8.6 

7.868 

10 

21    2  25.83 

94)978 

14  54  49.8 

IIJOO 

11 

19  20  33^27 

9J127 

22  33  43.2 

7.483 

11 

21    4  27.33 

94)334 

14  43  14.5 

11.010 

19 

19  92  51.85 

9.8066 

22  26  10.7 

7.000 

19 

21    6  2a51 

94)170 

14  31  35.8 

11.071 

13 

19  95  10.06 

3J006 

22  18  31J3 

7.716 

13 

21    8  29.37 

94)117 

14  19  53.9 

11.796 

14 

19  27  27.91 

9.3044 

22  10  44.8 

7.880 

14 

21  10  29.91 

94)006 

14    8    8.8 

11.777 

15 

19  99  45.39 

9.9088 

22    2  51.6 

7.043 

15 

21  12  30.14 

94)018 

13  56  20.6 

11.090 

16 

19  32    2.50 

9.9093 

21  54  51.7 

sjoea 

16 

21  14  30.06 

1.8001 

13  44  29.3 

11.010 

17 

19  34  19J24 

9.9760 

21  46  45.1 

6.104 

17 

21  16  29.67 

1.0000 

13  32  35.1 

llJ9f7 

18 

19  36  35.61 

9.9006 

21  38  31.8 

0J74 

18 

2118  28.97 

lJ66e 

13  20  38.0 

11J76 

19 

19  38  51.60 

9.9686 

21  30  12.0 

8.868 

19 

2120  27.97 

IJ60e 

13    8  3&0 

134138 

90 

19  41    7.91 

9.90T3 

21  21  45.8 

6.480 

90 

2122  2&68 

1J780 

12  66  35.1 

134100 

91 

19  43  92.44 

9.9800 

21  13  13J8 

6.606 

21 

21  24  25.10 

L0710 

12  44  29JS 

13.1U 

99 

19  45  37^ 

9.9446 

21    4  34^ 

6J8B0 

22 

2196  23.22 

1.0003 

19  32  214 

13.107 

93 

19  47  51.79 

9.9808 

90  55  49.2 

6.001 

23 

21  28  21.04 

1.0614 

12  20  10.7 

13.100 

94 

19  50    5.91 

9.9831 

S.20  46  58.1 

8J09 

24 

2130  18U58 

1.0607 

S.12    7  57JS 

13.940 

VIII. 
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GREENWICH  MEAN  TIME. 

1 

THK  MOON'S  RIGHT 

ASCEK8I0N  AND  DECLINATION. 

I 

Hour. 

DIff. 
fivlm. 

BeeUiMCton. 

DUL 
forlm. 

Qoor. 

Bight  AMenalon. 

Diff. 
forlm. 

DeetinatUm. 

DHL 
forlm. 

SIT 

NDAT 

13. 

TUESDAY   15. 

0 

2130  18.58 

a 

S.12''  7  5/.5 

•1 
13.340 

0 

22  59  59.13 

B 

1.8053 

s.  1  si  ii 

18.138 

1 

21  32  15.84 

1.0531 

11  55  41.8 

13J80 

1 

23    1  47.41 

1.8088 

1  37  55.4 

18.137 

2 

21  34  12.82 

1.MT5 

11  43  23.7 

13JliiO 

2 

23    3  35.59 

1.8093 

1  24  47.8 

13.135 

3 

21  36    9.53 

1.9480 

11  31    3.2 

ISJUO 

3 

23    5  23.68 

1.8009 

1  11  40.4 

13.133 

4 

2138    5.97 

1.9S85 

11  18  40.5 

13.806 

4 

23    7  11.69 

1.7996 

0  58  33.2 

13.118 

5 

21  40    2.14 

1.9840 

11    6  15.6 

13.433 

5 

23    8  59.63 

1.7984 

0  45  26^2 

18.114 

6 

21  41  58.05 

1.9396 

10  53  48.6 

13.467 

6 

23  10  47.50 

1.7973 

0  32  19.5 

13.109 

7 

21  43  53.70 

1.9963 

10  41  19.5 

13.501 

7 

23  12  35.30 

1.7969 

0  19  13.1 

18.103 

8 

21  45  49.09 

1.9311 

10  28  48.4 

13.534 

8 

23  14  23.03 

1.7959 

S.  0    6    7.1 

134)97 

9 

21  47  44.23 

1.9100 

10  16  15.3 

l^MQ 

9 

23  16  10.70 

1.7949 

N.  0    6  58.5 

134)90 

10 

21  49  39.12 

1.9198 

10    3  40.4 

19J»7 

10 

23  17  58.32 

1.7933 

0  20    3.7 

134)83 

11 

21  51  33.76 

IJdOSl 

9  51  ao 

13.697 

11 

23  19  45.89 

1.7995 

0  33    8.5 

134n4 

12 

21  53  28.16 

1.9047 

9  38  25.0 

130(56 

12 

23  21  33.42 

1.7918 

0  46  12.7 

134)65 

13 

21  55  22.32 

1.0008 

9  25  44.7 

13.686 

13 

23  23  20.91 

1.7919 

0  59  16.3 

13.055 

14 

21  57  16iJ5 

1.8970 

9  13    2.7 

19.713 

14 

23  25    8.36 

1.7906 

1  12  19.3 

13.045 

15 

21  59    9.95 

1.8083 

9    0  19.1 

13.740 

15 

23  26  55.77 

1.7900 

1  25  21.7 

184)34 

16 

22    1    3.43 

1.8899 

8  47  34.0 

19.765 

16 

23  28  43.14 

1.7895 

1  38  23.4 

13.033 

17 

22    2  56,08 

1.8858 

8  34  47.4 

13.780 

17 

23  30  30.49 

1.7891 

1  51  24.4 

13.010 

18 

22    4  49.71 

1.8831 

8  21  59.3 

19.819 

18 

23  32  17.82 

1.7886 

2    4  24.7 

19.997 

19 

22    6  42.53 

1.8785 

8    9    9.8 

13.835 

19 

23  34    5.13 

1.7885 

2  17  24.1 

19.963 

20 

22    8  35.14 

1.8750 

7  56  19.0 

13.857 

20 

23  35  52.43 

1.7883 

2  30  22.7 

19.960 

21 

22  10  27-54 

1.8716 

7  43  27.0 

13.878 

21 

23  37  39.72 

1.7881 

2  43  20.4 

19.954 

22 

22  12  19.74 

1.8688 

7  30  33.7 

13.806 

22 

23  39  27.00 

1.7880 

2  56  17.2 

194)39 

23 

22  14  11.74 
MO 

1.8651 

NDAl 

S.  7  17  39.2 
^   14. 

13.917 

23 

23  41  14JJ8 
WED] 

1.7880 

^SDj 

N.  3    9  13.1 
lY    16. 

19.993 

0 

22  16    3.55 

1.8619 

S.  7    4  43.6 

13.935 

0 

23  43    1.56 

1.7880 

N.  3  22    8.0 

19.907 

1 

22  17  55.17 

1.8588 

6  51  46.9 

13.953 

1 

23  44  48.a5 

1.7881 

3  35    1.8 

19.800 

2 

22  19  46.60 

1.8557 

6  38  49JJ 

13.970 

2 

23  46  36.15 

1.7883 

3  47  54.6 

19.879 

3 

22  2137.85 

1.8537 

6  25  50.5 

13.965 

3 

23  48  23.46 

1.7886 

4    0  46.3 

19.853 

4 

22  23  28.92 

1.8498 

6  12  51.0 

13.909 

4 

23  50  10.80 

1.7890 

4  13  36.9 

13.833 

5 

22  25  19.82 

1.8470 

5  59  50.6 

134)13 

5 

23  51  58.16 

1.7895 

4  26  26.3 

13.813 

6 

22  27  10^55 

1.8443 

5  46  49.4 

13.095 

6 

23  53  45.55 

1.7900 

4  39  14.4 

19.793 

7 

22  29    1.11 

1.8414 

5  33  47.4 

18.038 

7 

23  55  32.97 

1.7906 

4  52    1.2 

13.770 

8 

22  30  51.51 

1.8887 

5  20  44.7 

18.050 

8 

23  57  20.43 

1.7913 

5    4  46.7 

13.748 

9 

22  32  41.75 

1.8861 

5    7  41.3 

18UW1 

9 

23  59    7.93 

1.7990 

5  17  30.9 

13.795 

10 

22  34  31.83 

1.8385 

4  54  37.3 

18.071 

10 

0    0  55.47 

1.7997 

5  30  13.7 

13.709 

11 

22  36  21.76 

1.8310 

4  41  32.8 

IZJOSO 

11 

0    2  43.05 

1.7935 

5  42  55.1 

13.678 

12 

22  38  11.55 

1.8386 

4  28  27.7 

13.068 

12 

0    4  30.68 

1.7943 

5  55  35.1 

19.653 

13 

22  40    1.20 

1.8368 

4  15  22.1 

184)96 

13 

0    6  18.37 

1.7953 

6    8  13.6 

13.698 

14 

22  41  50.71 

1.8341 

4    2  16.1 

18.103 

14 

0    8    6.12 

1.7963 

6  20  50.5 

19.603 

15 

22  43  40.09 

1.8319 

3  49    9.8 

18.100 

15 

0    953S4 

1.7974 

6  33  25.9 

13.576 

16 

22  45  29.33 

1.8198 

3  36    3.1 

18.114 

16 

0  11  41.82 

1.7985 

6  45  50.7 

19.590 

17 

22  47  1845 

^.8177 

3  22  5ai 

18.118 

17 

0  13  29.77 

1.7998 

6  58  31.9 

13.598 

18 

22  49    7.45 

1.8157 

3    9  48.9 

18.133 

18 

0  15  17.80 

1.8011 

7  11    2.4 

13.495 

19 

22  50  56.33 

1.8188 

2  56  41.5 

18.135 

19 

0  17    5.91 

1.8095 

7  23  31.1 

13.465 

20 

22  52  45.10 

1.8130 

2  43  33.9 

18.137 

20 

0  18  54.11 

1.8039 

7  35  58.1 

19.485 

21 

22  54  33.76 

1:8103 

2  30  26.3 

18.138 

21 

0  20  42.40 

1.8055 

7  48  23J3 

19.405 

22 

22  56  22.31 

1.8086 

2  17  18.6 

18.138 

22 

0  22  30.78 

1.8070 

8    0  46.7 

13.375 

23 

22  58  10.76 

1.8060 

2    4  10.9 
S.  1  51    3.1 

13.138 

23 

0  24  19.24 

1.8086 

8  13    8.2 

19.344 

24 

22  59  59.13 

1.8058 

18.138 

24 

0  26    7.80 

1.8109 

N.  8  25  27.9 

13.813 

10 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Aseenaion. 

Dur. 

forlm. 

DeoIiiiAtlon. 

BUT. 
forlm. 

Eloar. 

DIff. 
forlm. 

DHL     j 
forlm. 

THT] 

RSDA 

Y     17. 

SATURDAY   19. 

0 

h     m     • 
0  26    7.80 

8 
1.8103 

N.  8°  2^  2/9 

II 
13.313 

0 

h    m    t 
1  56  10.89 

s 
1.9645 

N.lf  26(34.4 

9MB 

1 

0  27  56.46 

1.8130 

8  37  46.6 

13.379 

1 

1  58    8.90 

1.9691 

17  36  29.9 

0.890 

2 

0  29  45.24 

1.8139 

8  50    1.3 

13.345 

2 

2    0    7.19 

1.9738 

17  46  21.3 

9.831 

3 

0  31  34.14 

1.8156 

9    2  15.0 

13.311 

3 

2    2    5.76 

1.9785 

17  56    8.5 

9.861 

4 

0  33  2:3.15 

1.8178 

9  14  2a6 

13.177 

4 

2    4    4.61 

1.9833 

18    5  51.4 

9.080 

5 

0  35  12.28 

1.8198 

9  26  36.1 

13.143 

5 

2    6    3.74 

1.9679 

18  15  30.1 

9.600 

6 

0  37    1.53 

1.8319 

9  38  43.5 

13.106 

6 

2    8    3.16 

1.9937 

18  25    45 

0.598 

7 

0  38  50.90 

1.8341 

9  50  48.7 

134)69 

7 

2  10    2.87 

1J»75 

18  34  34.7 

9.466 

8 

0  40  40.41 

1.836S 

10    2  51.7 

13.033 

8 

2  12    2.88 

3.0034 

18  44    0.5 

0.893 

9 

0  42  30.06 

1.8286 

10  14  52.4 

11.994 

9 

2  14  ai8 

3.007S 

18  53  21.8 

9.318 

10 

0  44  19.84 

1.8309 

10  26  50.8 

11.955 

10 

2  16    3.77 

3.0138 

19    2  38.6 

0.343 

11 

0  46    9.76 

1.8388 

10  38  46.9 

11.915 

11 

2  18    4.66 

SJ)178 

19  11  50.8 

0.166 

12 

0  47  59.83 

1.8867 

10  50  40.6 

11.875 

12 

2  20    5.85 

3.0333 

19  20  58.4 

04)68  . 

13 

0  49  50.05 

1.8383 

11    2  31.9 

11.834 

13 

2  22    7.34 

3.0378 

19  30    1.3 

04)10 

14 

0  51  40.43 

1.8408 

11  14  20.7 

11.793 

14 

2  24    9.14 

3.0334 

19  38  59.5 

8.933 

15 

0  53  30.96 

1.S135 

11  26    7.0 

11.751 

15 

2  26  11.25 

3.0376 

19  47  53.0 

6.863 

16 

0  55  21.65 

1.8463 

11  37  50.8 

11.708 

16 

2  28  13.67 

3.0438 

19  56  41.6 

8.770 

17 

0  57  12.51 

1.8490 

11  49  32.0 

11.665 

17 

2  30  16.40 

3.0480 

20    5  25.3 

8.687 

18 

0  59    3.54 

1.8519 

12    1  10.6 

11.633 

18 

2  32  19.44 

3.0533 

20  14    4.0 

64)03  ' 

19 

1    0  54.74 

1.8548 

12  12  46.6 

11.578 

19 

2  34  22.80 

Msen 

20  22  37.7 

8.619  1 

20 

1    2  46.12 

1.8578 

12  24  19.9 

11.533 

20 

2  36  26.48 

3U)640 

20  31    6.4 

6.435 

21 

1    4  37.68 

1.8609 

12  35  50.4 

11.486 

21 

2  38  30.48 

S.0603 

20  39  30.0 

6.350 

22 

1    6  29.43 

1.8640 

12  47  18.1 

11.438 

22 

2  40  34.80 

SUr746 

20  47  48.4 

6.363 

23 

1    8  21.37 
FB 

1.8673 

IDAY 

N.12  58  42.9 
18. 

11.390 

23 

2  42  39.43 
SU] 

3.0700 

NDAY 

N.20  56    1.5 
20. 

8.176 

0 

1  10  13.49 

1.8704 

N.13  10    4.9 

11.843 

0 

2  44  44.38 

34)653 

N.21    4    9.3 

84)87 

1 

1  12    5.81 

1^*787 

13  21  24.0 

11.393 

1 

2  46  49.66 

34)907 

21  12  11.8 

74»7 

2 

1  13  58.33 

1.8770 

13  32  40.1 

11.348 

2 

2  48  55.27 

3.0061 

21  20    8.9 

7.907 

3 

1  15  51.05 

1.8804 

13  43  53.2 

11.193 

3 

2  51    IM 

3.1015 

21  28    0.5 

7.816 

4 

1  17  43.98 

1.8838 

13  55    3.3 

11.143 

4 

2  53    7.46 

2.1070 

21  35  46.6 

7.732 

5 

1  19  37.12 

1.8873 

14    6  10.3 

11.090 

5 

2  55  14.05 

3.1135 

21  43  27.1 

7.638 

6 

1  21  30.47 

1.8909 

14  17  14.1 

11.037 

6 

2  57  20.97 

3.1180 

21  51    2.0 

7.533 

7 

1  23  24.03 

1.8945 

14  28  14.7 

10.983 

7 

2  59  28.22 

3.1386 

21  58  3U 

7.488 

8 

1  25  17.81 

1.8983 

14  39  12.1 

10.939 

8 

3    1  35.81 

3.1393 

22    5  54.6 

7J43 

9 

1  27  11.81 

1.9019 

14  50    6St 

10.874 

9 

3    3  43.73 

3.1348 

22  13  12iJ 

7.346 

10 

1  29    6.04 

1.9057 

15    0  57.0 

10.818 

10 

3    5  51.99 

3.1404 

22  20  23.9 

7.147 

11 

1  31    0.50 

1.9096 

15  11  44.5 

10.763 

11 

3    8    0.58 

3.1460 

22  27  29.7 

7.047 

12 

1  32  55.20 

1.9136 

15  22  28.6 

10.706 

12 

3  10    9.51 

3.1515 

22  34  29.5 

6.947 

13 

1  34  50.14 

1.9176 

15  33    9iJ 

10.649 

13 

3  12  18.77 

2.1670 

22  41  23J2 

6.846 

14 

1  36  45.31 

1.9316 

15  43  46.3 

10.590 

14 

3  14  28.36 

3.1636 

22  48  10.8 

6.743 

15 

1  38  40.72 

1.9356 

15  54  19.8 

10.530 

15 

3  16  38.28 

3.1681 

22  54  52.2 

6.688 

16 

1  40  36.38 

1.9397 

16    4  49.8 

10.470 

16 

3  18  48.54 

3.1787 

23    1  27.4 

6.684 

17 

1  42  32J29 

1.9339 

16  15  16.2 

10.409 

17 

3  20  59.13 

3.1793 

23    756.3 

6U99 

18 

1  44  28.45 

1.9381 

16  25  38.9 

10.347 

18 

3  23  10.06 

3.1846 

23  14  18.8 

6.333 

19 

1  46  24.87 

1.M34 

16  35  57.8 

10.383 

19 

3  25  21.32 

3.1903 

23  20  34.8 

6.314 

20 

1  48  21.54 

1.9468 

16  46  12.8 

10.319 

20 

3  27  32.91 

3.1966 

23  26  44.3 

6.106 

21 

1  50  18.48 

1.9513 

16  56  24.0 

10.155 

21 

3  29  44.83 

*    3.3014 

23  32  47.3 

6.995 

22 

1  52  15.68 

1.9A56 

17    6  31.4 

10.090 

22 

3  31  57.08 

3.3070 

23  38  43.6 

6.884 

23 

1  54  13.15 

1.9600 

17  16  34.9 

10.035 

23 

3  34    9.67 

3.3136 

23  44  33.4 

6.773 

24 

1  56  10.89 

1.9645 

N.17  26  34.4 

9.958 

24 

3  36  22.59 

3.3180 

N.23  50  16.5 

5.661 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  SIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BighlAaoenrioo. 

DUL 
forlm. 

IMff. 
forlm. 

abmr. 

IMS. 
forlm. 

Dur. 

forlm. 

MO 

►NDAl 

'  21. 

WEDNESDAY  23. 

0 

h    m    8 
3  36  22.59 

• 

3.3180 

N.23''5d  1^ 

6.661 

0 

h     m     s 

5  28  24.89 

3U360 

i^sdU  ij5 

0.831 

1 

3  38  35^ 

3.2286 

23  55  52.8 

6.647 

1 

5  30  50.53 

3.4366 

25  53  10.7 

oar73 

2 

3  40  4942 

3.3-^90 

24    122.1 

6.483 

2 

5  33  IQM 

3.4306 

25  52    7.7 

1.136 

3 

343    a32 

3.3S44 

24    6  44i^ 

6.816 

3 

5  35  42.23 

8.4330 

25  50  55.5 

1.379 

4 

3  45  17^ 

3.3896 

24  11  59.9 

6a99 

4 

5  38    8JW^ 

3.4861 

25  49  34.1 

1.488 

5 

3  47  32.10 

3JM03 

24  17    8.3 

6U)81 

5 

5  40  34.44 

3.4873 

2548    a5 

1.667 

6 

3  49  46.97 

3.3606 

24  22    9.6 

4aM3 

6 

5  43    0.73 

3.4893 

25  46  23.6 

1.743 

7 

3  52    2.16 

3.3690 

24  27    3.8 

4.848 

7 

5  45  27.14 

3.4410 

25  44  34.4 

1.697 

8 

3  54  17.67 

3.3613 

24  31  50.8 

4.738 

8 

5  47  53.65 

3.4437 

25  42  35.9 

%im 

9 

3  56  38.50 

3.3666 

24  36  30.5 

4.603 

9 

5  50  20^26 

25  40  28.1 

3J907 

10 

3  58  49.65 

3.3717 

24  41    2^ 

4.479 

10 

5  52  46.96 

3.4466 

25  38  11.0 

%am 

11 

4    1    6.11 

3.3760 

24  45  27.8 

4.366 

11 

5  55  13.76 

3.4478 

25  35  44.5 

3.616 

12 

4    3  22.88 

3.3831 

24  49  45.3 

4.380 

12 

5  57  40.65 

3.4487 

25  33    8.8 

3U)74 

13 

4    5  39.96 

3.3873 

24  53  55.3 

4.104 

13 

6    0    7.62 

3.4499 

25  30  23.7 

3.680 

14 

4    7  57.34 

3J»33 

24  57  57.7 

8.9n 

14 

6    2  34.65 

3.4609 

25  27  29.2 

3.966 

15 

4  10  15.03 

3.3978 

25    152.5 

8.849 

15 

6    5    1.73 

3.4616 

25  24  25.3 

3.148 

16 

4  12  33.02 

3.3038 

25    5  39.6 

8.731 

16 

6    7  2a86 

3.4636 

25  21  12.0 

8.800 

17 

4  14  51.31 

3.3073 

25    9  19.0 

.8.693 

17 

6    9  56.04 

3.4684 

25  17  49.3 

8.467 

18 

4  17    9.89 

3.8131 

25  12  50.6 

8.463 

18 

6  12  23.28 

3.4543 

25  14  17.3 

8.618 

19 

4  19  28.76 

3.8160 

25  16  14.4 

8.830 

19 

6  14  50.56 

3.4649 

25  10  35.9 

8.769 

20 

4  21  47.92 

3.8317 

25  19  30.2 

8.197 

20 

6  17  17.87 

3.1.4664 

25    6  45.1 

8.936 

21 

4  24    7.37 

3.8366 

25  22  38.0 

8U)64 

21 

6  19  45.21 

3.4666 

25    2  44.9 

40)63 

22 

4  26  27.10 

3.8813 

25  25  37.8 

3.981 

22 

622  12.56 

3.4660 

24  58  35.3 

4.389 

23 

4  28  47.10 

TUJ 

3.8368 

SSDAl 

N.25  28  29.7 
Z  22. 

3.797 

23 

6  24  39.92 
THU 

SA603 

BSDA 

N.24  54  103 
r  24. 

4.896 

0 

4  31    7.38 

3UM08 

NJ35  31  13.5 

3.663 

0 

6  27    7.29 

3^603 

N.24  49  48.0 

4.661 

1 

4  33  27.93 

3.3447 

25  33  49.1 

3.636 

1 

6  29  34.66 

3U661 

24  45  10.3 

4.707 

2 

4  35  4a74 

3.8491 

25  36  16.4 

8.887 

2 

6  32    2.02 

3.4660 

24  40  23.3 

4.803 

3 

4  38    9.82 

3*8686 

25  38  35.4 

3.348 

3 

6  34  29.38 

3.4666 

24  35  26.9 

64>17 

4 

4  40  dL16 

3.3678 

25  40  46.1 

3.109 

4 

6  36  56.72 

3.4666 

24  30  21.2 

6.173 

5 

4  42  52.75 

3.3630 

25  42  48.4 

1JM9 

5 

6  39  24.04 

3.4660 

24  25    6J2 

6.837 

6 

4  45  14.59 

3.3660 

25  44  42.3 

1.839 

6 

6  41  51.33 

3.4644 

24  19  41.9 

6.481 

7 

4  47  36.67 

3.8700 

25  46  27.8 

1.668 

7 

6  44  18.58 

3.4637 

24  14    8.4 

6.686 

8 

4  49  59.00 

3.8780 

25  48    4.8 

l.frl6 

8 

6  46  45.78 

3.4680 

24    8  25.7 

6.780 

9 

4  52  21.56 

3.3778 

25  49  33*2 

1.403 

9 

6  49  12.93 

3.4633 

24    2  33.7 

6.948 

10 

4  54  44.35 

3.8817 

25  50  53.0 

1.369 

10 

6  51  40.04 

3.4614 

23  56  32.5 

60)96 

11 

4  57    737 

3.8866 

25  52    4.1 

1.114 

11 

6  54    7.10 

3.4606 

23  50  22.1 

6.349 

12 

4  59  30.62 

3.3883 

25  53    a6 

0.969 

12 

6  56  34.10 

3U496 

23  44    2.6 

6.401 

13 

5    154.09 

3.8938 

25  54    0.4 

0.833 

13 

6  50    1.03 

3.4488 

23  37  34.0 

6.668 

14 

5    4  17.77 

341968 

25  54  45.4 

0.676 

14 

7    127.88 

3.4470 

23  30  56.2 

6.704 

15 

5    6  41.65 

3.8997 

25  55  21.5 

0.639 

15 

7    3  54.65 

2,4466 

23  2i  9.4 

6.666 

16 

5    9    5.72 

3.4039 

25  55  48.8 

0.881 

16 

7    6  21.33 

3.4440 

23  17  ia5 

IMb 

17 

5  1129.99 

3.4061 

25  56    7.2 

0J288 

17 

7    8  47.92 

3.4436 

23  10    8.6 

7.166 

18 

5  13  54.45 

3.4093 

25  56  1^7 

0U)64 

18 

7  11  14.43 

3.4409 

23    2  54.8 

70104 

19 

5  16  19.10 

3U122 

25  56  17.3 

0.066 

19 

7  13  40.84 

3.4893 

22  55  32.1 

7U63 

20 

5  18  43.92 

3.4161 

25  56    8^ 

0.316 

20 

7  16    7.14 

3U876 

22  48    0.5 

7.600 

21 

5  21    8.91 

3.4179 

25  55  51.4 

0.866 

21 

7  18  33.33 

3U867 

22  40  20.1 

7.747 

22 

5  23  34XW' 

3.4307 

25  55  24.8 

0.618 

22 

7  20  59.41 

3.4837 

22  32  30.9 

7.898 

23 

5  25  59.40 

3U384 

25  54  49.2 

0.669 

23 

7  23  25.37 

3U817 

22  24  32.9 

60)86 

24 

5  28  24.69 

3.4360 

N.25  54    4.5 

0.831 

24 

7  25  51^22 

3U397 

N.22  16  26.2 

6.183 

12 
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XI. 


GREENWICH  MEAN  TIME. 

THE  HOOK'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AmmmIoii. 

Dur. 

for  1  m. 

SIfl. 
fcrlm. 

Ooor. 

Diff. 
forlm. 

Dili. 
tatlm. 

1 

FB 

JDAT 

25. 

SUNDAY 

1 
27.                        1 

1 

0 

h    m      8 

7  25  51iJ2 

8 
9.4997 

N.2^ld2d;2 

8.188 

0 

h     m     8 
9  19  14.56 

8 

9.3871 

N.l^  id  4#.9 

18.819 

1 

7  28  16.94 

9U371 

22    8  10.9 

8.337 

1 

9  21  31.69 

3.9840 

13    2  56.7 

18.895 

3 

7  30  42.53 

3.4365 

21  59  47.0 

8.470 

2 

9  23  48.64 

9.9810 

12  49    0.5 

18Jm 

3 

7  33    7.99 

3.4M3 

21  51  14.4 

8.618 

3 

9  26    5.41 

9.9780 

12  34  59.4 

14.067 

4 

7  35  33.31 

3.4908 

2142  33.3 

8.765 

4 

9  28  22.00 

9.9750 

12  20  58.6 

14.185 

5 

7  37  58.49 

3.4164 

21  33  43.8 

8.886 

5 

9  30  38.41 

9.9731 

12    6  43.1 

14.318 

6 

7  40  23.52 

3U140 

21  24  45.9 

9MA 

6 

9  32  54.64 

9.9609 

11  52  28.0 

14.389 

7 

7  42  46.40 

3.41S6 

21  15  39.7 

9.173 

7 

9  35  10.70 

9.9668 

11  38    8.4 

14.363 

8 

7  45  12.13 

3.4100 

21    6  25.2 

9.810 

8 

9  37  26.59 

9JU86 

11  23  44.4 

14.486 

9 

7  47  37.71 

3.406S 

20  57    2.4 

9.447 

9 

9  39  42.31 

3.960T 

11    9  16.1 

14.505 

10 

7  50    2.13 

3.4056 

20  47  31.4 

9.688 

10 

9  41  57.86 

9.9678 

10  54  43.6 

14.W8 

11 

7  52  26.38 

3.4030 

20  37  52.4 

9.717 

11 

9  44  13.25 

9.9669 

10  40    7.1 

14.640 

12 

7  54  50.47 

3.4003 

20  28    5.4 

9.850 

12 

9  46  28.48 

9.9696 

10  25  26.7 

14.706 

13 

7  57  14.39 

3.a0T4 

20  18  10.4 

9.963 

13 

9  48  43.55 

9.9408 

10  10  42.4 

14.770 

14 

7  59  38.15 

3^040 

20    8    7.4 

10.116 

14 

9  50  58.45 

9.9479 

9  55  54.3 

14.883 

15 

8    2    1.74 

3.8017 

19  57  56.5 

10.346 

15 

9  53  13.20 

9.9447 

9  41    2.5 

14.893 

16 

8    4  25.15 

3J887 

19  47  37.8 

10.375 

16 

9  55  27.80 

9.9439 

9  26    7iJ 

14.963 

17 

8    6  48.38 

3JM57 

19  37  11.4 

10.603 

17 

9  57  42.25 

9.3897 

9  11    8.4 

150)09 

18 

8    9  11.43 

3.3837 

19  26  37.4 

10.630 

18 

9  59  56.55 

9.9879 

8  56    6.1 

15.065 

19 

8  11  34.31 

3.8797 

19  15  55.8 

10.766 

19 

10    2  10.71 

9.9848 

8  41    0.6 

16.119 

30 

8  13  57.01 

3.87V7 

19    5    6.7 

10.880 

20 

10    4  24.73 

9.9896 

8  25  52.0 

16.171 

21 

8  16  19.52 

3.8787 

18  54  10.2 

11.003 

21 

10    6  38.61 

9.9803 

8  10  40.2 

15.993 

22 

8  18  41.84 

3.8706 

18  43    6.3 

11.135 

22 

10    8  52.36 

9.9980 

7  55  25.4 

15.371 

23 

8  21    3.97 

3.8078 

N.18  31  55iJ 

11.346 

23 

10  11    5.96 

9.9316 

N.  7  40    7.7 

16.818 

SAT 

URDA 

Y  26. 

MO 

NDAY 

28. 

0 

8  23  25.91 

3.8849 

N.18  20  36.9 

11.364 

0 

10  13  19.47 

9.9987 

N.  7  24  47.2    16.868 

1 

8  25  47.66 

3.3610 

18    9  11.5 

11.483 

1 

10  15  32.83 

9.9917 

7    9  24.0 

16.407 

2 

8  28    9.22 

3.8678 

17  57  39.0 

11.509 

2 

10  17  46.07 

3.9107 

6  53  58^2 

16.449 

3 

8  30  30.59 

3.8647 

17  46  59.5 

11.716 

3 

10  19  59.19 

9.9m 

6  38  30.0 

16.489 

4 

8  32  51.78 

3.8515 

17  34  13.1 

11.899 

4 

10  22  12.20 

3.3160 

6  22  59.5 

16.697 

5 

8  35  12.77 

3.3483 

17  22  19.9 

11.943 

5 

10  24  25.10 

3.9149 

6    7  26.7 

15.804 

6 

8  37  33.56 

17  10  20.0 

13U>64 

6 

10  26  37.89 

9.9194 

5  51  51.7 

16.600 

7 

8  39  54.16 

3.3417 

16  58  13.4 

13.164 

7 

10  28  50.57 

9.9106 

5  36  14.6 

15.684 

8 

8  42  14.57 

9.8886 

16  46    0.3 

13.973 

8 

10  31    3.15 

9.9080 

5  20  35.5 

16.067 

9 

8  44  34.78 

3.8863 

16  33  40.7 

19.379 

9 

10  33  15.63 

9.9078 

5    4  54.5 

16.608 

10 

8  46  54.79 

3.3819 

16  21  14.7 

13.486 

10 

10  35  28.02 

3.3068 

4  49  11.7 

15.737 

11 

8  49  14.60 

9.3986 

16    8  42.3 

13.600 

11 

10  37  40.32 

3.90a 

4  33  27ii 

16.764 

12 

8  51  34.22 

3.8353 

15  56    3.7 

13.093 

12 

10  39  52.53 

9.9098 

4  17  41iJ 

16.779 

13 

8  53  53.64 

3.3330 

15  43  19.0 

13.796 

13 

10  42    4.66 

9.9016 

4    1  53.7 

16.808 

14 

8  56  12.87 

3.8188 

15  30  28.2 

13.806 

14 

10  44  16.71 

9.9009 

3  46    4.8 

16.835 

15 

8  58  31.90 

3.3166 

15  17  B1.5 

13.995 

15 

10  46  28.68 

9.1900 

3  30  14.6 

15.846 

16 

9    0  50.74 

3Jtl33 

15    4  28.9 

18.093 

16 

10  48  40.58 

9.1919 

3  14  23.3 

15.864 

17 

9    3    9.39 

3.8003 

14  51  20.5 

18.187 

17 

10  50  52.42 

9.1908 

2  58  30.9 

15.881 

18 

9    5  27.84 

3.8060 

14  38    a4 

18.380 

18 

10  53    4.20 

9.19B6 

2  42  37.5 

16,^06 

19 

9    7  46.10 

3.8038 

14  24  46.8 

18.873 

19 

10  55  15.92 

9.1949 

2  26  43.3 

15.910 

20 

9  10    4.17 

3.9997 

14  11  21.7 

18.463 

20 

10  57  27.58 

9.1940 

2  10  48.3 

16.939 

21 

9  12  22.05 

3.3966 

13  57  51.1 

18.658 

21 

10  59  39.19 

9.1983 

154  52.6 

15.088 

22 

9  14  39.74 

3.9983 

13  44  15iJ 

13.641 

22 

11    1  50.75 

3.1994 

138  56.3 

15.913 

23 

9  16  57.24 

3.3903 

13  30  34.1 

13.737 

23 

11    4    2.27 

3.1917 

122  59.6 

16.949 

24 

9  19  14.56 

3.3871 

N.13  16  47.9 

13.813 

24 

11    6  13.74 

3.I91I 

N.  1     7     2.5      15.964  || 

XII. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCJ5N8ION  AUD  DECLINATION. 

Hour. 

BJghtAMMukm. 

Diir. 

forlm. 

Diff. 
forlm. 

Boor. 

DUE. 
forlm. 

DHL 
forlm. 

TUJ 

BSDA1 

r  29. 

THUKSDAY  31, 

0 

h    m     a 
11    6  13.74 

B 

9.1911 

N.  f   i    ijS 

II 

0 

h     m    s 
13  61  59.05 

8 
3.3406^ 

S.ll°14'3d:4 

1 
n 
14.337   1 

1 

11    8  35.18 

S.1M5 

0  61    6.1 

15.966 

1 

13  64  13.57 

3.3483 

11  38  41.5 

14.966 

3 

11  10  36i© 

S.I900 

0  35    7.5 

16.960 

3 

13  56  38iM 

9.3466 

11  43  55.3 

14.103 

3 

11  13  47.98 

3.1806 

0  19    9.9 

16.060 

3 

13  58  4a07 

3.3486 

11  57    4.6 

14.118 

4 

11  14  59.35 

9.1898 

N.  0    3  13.3 

16.969 

4 

13    0  58.06 

3J3619 

13  11    9.4 

14.043 

5 

11  17  10.70 

9.1891 

8.  0  13  45.3 

16.967 

5 

13    3  13iil 

9.9689 

13  35    9.6 

13.966 

6 

11  19  33.03 

9.1889 

0  38^7 

16.968 

6 

13    5  38.53 

9.3667 

13  39    6.1 

13.887 

7 

11  31  33.35 

9.1887 

0  44  39.7 

16.947 

7 

13    7  44.03 

3.3096 

13  52  5&0 

13.808 

8 

11  33  44.66 

9.1880 

1    0363 

16.989 

8 

13    9  59.69 

3J696 

13    6  43.1 

13.737 

9 

11  35  55.97 

9.1886 

1  16  33.3 

16.939 

9 

13  13  15.53 

3.9666 

13  30  33.8 

18.644 

10 

1138    7.38 

9^1886 

133  37.6 

16.919 

10 

13  14  31.55 

3.9666 

13  33  59.4 

18.660 

11 

11  30  18.60 

9.1887 

1  48  33.4 

16.907 

11 

13  16  47.75 

9.9716 

13  47  30.4 

13.473 

13 

1133  39.93 

9.1889 

3    4  1&4 

16.883 

13 

13  19    4.13 

9.9746 

14    0  56.3 

13.886 

13 

11  34  41.37 

9.1899 

3  30   a5 

i6.en 

13 

13  31  30.69 

9.3776 

14  14  16.8 

13.309 

14 

1136  53.63 

9.1899 

3  36    1.6 

16.669 

14 

13  33  37.44 

9.3807 

14  37  33.1 

13.910 

15 

11  39    4.01 

9.1819 

3  51  53.5 

16.840 

15 

13  35  54.38 

3.3888 

14  40  41.9 

18.119 

16 

11  41  15.43 

9.1904 

3    7435 

16.819 

16 

13  38  11.51 

9.9870 

14  53  46J2 

18UB6 

17 

11  43  36.86 

9.1910 

3  33  30.8 

16.797 

17 

13  30  38.83 

9.9903 

15    6  44.9 

13.983 

18 

11  45  3^34 

9.1917 

3  39  17.9 

16.773 

18 

13  33  46.34 

9.9936 

15  19  37.9 

13.837 

19 

11  47  49.86 

9.1934 

3  55    3.6 

16.748 

19 

13  35    4.05 

3.3968 

15  33  35.3 

13.741 

20 

11  50    1.43 

9.1989 

4  10  47.7 

16.791 

30 

13  37  31.96 

3.8009 

15  45    6.9 

13.643 

31 

11  53  iao5 

9.1940 

4  36  30.1 

16.688 

31 

13  39  40.07 

9i3086 

15  57  43.5 

13.643 

33 

11  54  34.71 

9.1019 

4  43  10.8 

16.668 

33 

13  4168.38 

9.3066 

16  10  13.1 

13.443 

33 

11  56  36.43 

wkd: 

9.1908 

NESDi 

6.  4  57  49.6 
lY  30. 

16.681 

33 

13  44  16.89 
FRIDAY, 

9.8109 

FEB 

S.16  33  35.7 
BUABY    1. 

13.343 

1 

0 

1 

11  58  48J21 
13    I   O.05 

9.1908 

S.  5  13  36.4 

16.69T 

0 

13  46  35.611 

9.3187 

IS.  16  34  53.1 

t 
1     13.339 

9.1979 

5  39    1.1 

16.663 

3 

12    3  11.96 

9.1991 

5  44  33.7 

16.636 

3 

13    5  33.95 

9.9004 

6    0    4.3 

16U88 

4 

13    7  36.01 

9.3017 

6  15  33.4 

16.449 

5 

13    9  48.15 

9.90S1 

6  30  58.1 

16U06 

6 

13  13    0.38 

9.9046 

6  46  31.3 

16.366 

PHASES 

OF  T 

HE  MOON 

7 

13  14  13.69 

9.9000 

7    1  41.8 

16.890 

8 

13  16  35.09 

9JKI70 

7  16  59.6 

16.374 

9 

13  18  37.59 

9.9091 

7  33  14.6 

16.997 

10 

13  30  50.19 

9.9108 

7  47  36.8 

16.178 

d      h     1 

1 

11 

13  33    3.89 

9.3196 

8    3  36.0 

16.138 

C  Last  Quar 

fcer,  .    . 

3    13    64 

•?             i 

13 

13  35  15.70 

3^48 

8  17  43.1 

l6Ur76 

#  New  Moot 

1,      .    . 

10    15    37 

.4 

13 

13  37  38.63 

3.9109 

8  33  45.0 

164)93 

^S*?^"" 

•ter,  . 

18    16      C 

LO 

14 

13  39  41.65 

9.918S 

8  47  44.7 

14.968 

O  Full  Moon 

9   .       . 

36      6      S 

>.7         1 

15 
16 

13  31  54.80 
13  34    8.07 

9.9939 

9    3  41.1 
9  17  34.1 

14.913 
14.864 

17 

13  36  31.47 

9.3348 

9  33  33.6 

14.704 

d        1 

1 

18 

13  38  35.00 

%aa» 

9  47    9.5 

14.733 

<C  Perigee, 

... 

..38 

.0 

19 

13  40  48.66 

9.998B 

10    1  51.6 

i4jrro 

<C  Apogee, 

... 

.    .    17      3 

.6 

30 

13  43    3.46 

9.3S11 

10  16  39.8 

14UM6 

C  Perigee, 

... 

.    .    38   3a 

L8 

31 

19  45  16.40 

3.3BS4 

10  31    4.1 

14.689 

33 

13  47  30.47 

3.38ff7 

10  45  34.5 

14.473 

33 

13  49  44.68 

3.9881 

11    0    1.0 

14.406 

34 

13  51  59.05 

3.3406 

8.11  14  33.4 

14.83T 

^^_^ 

^ 
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XIII. 


GREENWICH  MEAN 

riME. 

LUNAB  DISTANCES. 

1 

1^ 

star's  Nuu 

P.L. 

P.L. 

P.L. 

P.L.    1 

I 

1 

■ad 

Noon. 

of 

IIP»- 

of 

Vlh. 

of 

!»• 

or 

Positioii 

Dur. 

DIff. 

DIff. 

us: 

Pollux 

W. 

46  5d4& 

9S44 

didd 

3340 

50°  2^  4^ 

3837 

52°io'a!( 

3884 

Spica 

E. 

44  43    3 

3807 

42  57  13 

3307 

41  11  24 

3807 

39  25  35 

3300 

Ajitares 

E. 

90  22    3 

3903 

88  35  53 

3989 

86  49  42 

3391 

85    329 

S391 

Venna 

E. 

92  26  12 

9706 

90  49  40 

9r704 

89  13    6 

3704 

87  36  31 

3708 

Sun 

E. 

123  53  57 

9617 

122  15  25 

3616 

120  36  52 

3616 

118  58  18 

9614 

2 

PoUux 

W. 

60  57  12 

3896 

62  42  35 

3834 

64  27  59 

3834 

66  13  24 

3*34 

Jupiter 

W. 

25  34  40 

3890 

27  20  11 

3314 

29    550 

3810 

30  51  35 

3806 

Begulofl 
Sinca 

W. 

23  55  44 

3886 

25  40  51 

3890 

2726    7 

3836 

29  11  29 

3893 

E. 

30  36  56 

3817 

38  51  21 

3890 

27    5  51 

3836 

25  20  28 

3831 

Antares 

£. 

76  12  15 

3960 

74  26    0 

3960 

72  39  45 

3900 

70  53  31 

3901 

Venus 

E. 

79  33  22 

9701 

77  56  43 

3701 

76  20    5 

9701 

74  43  27 

3703 

Sun 

E. 

110  45  12 

3613 

109    6  34 

3618 

107  27  57 

3618 

105  49  20 

3614 

3 

PoUux 

W. 

75    0  29 

3836 

76  45  52 

3896 

78  31  14 

3397 

80  16  34 

9B8 

Jupiter 

W. 

39  41  22 

3996 

41  27  25 

9387 

43  13  29 

3997 

44  59  33 

9398 

B4;ulns 

W. 

37  59  11 

3816 

39  44  48 

3816 

41  30  25 

3816 

43  16    1 

3316 

Saturn 

W. 

27    234 

3883 

28  46  35 

3874 

30  30  47 

3867 

32  15    9 

3369 

Antares 

E. 

62    238 

3396 

60  16  32 

3997 

58  30  28 

3998 

56  44  26 

3800 

Venus 

E. 

66  40  36 

3708 

65    4    7 

9710 

63  27  41 

3719 

61  51  17 

3714 

Sun 

E. 

97  36  31 

9618 

9558    1 

9631 

94  19  34 

3633 

92  41    9 

3094 

4 

PoUux 

W. 

89    244 

3887 

90  47  50 

3889 

92  32  52 

3843 

94  17  51 

3844 

Jupiter 

W. 

53  49  41 

3803 

55  35  38 

3808 

57  21  33 

3806 

59    725 

3807 

Bc^ulus 

W. 

52    348 

3833 

53  49  16 

3838 

55  34  42 

3836 

57  20    5 

3837 

Saturn 

W. 

40  58  34 

3846 

42  43  26 

3846 

44  28  18 

3846 

46  13  11 

3846 

Antares 

E. 

47  54  55 

3810 

46    9  10 

3313 

44  23  28 

3314 

42  37  49 

3817 

Venus 

E. 

53  50    4 

9797 

52  14    0 

3780 

5038    0 

3733 

49    2    4 

3787 

Sun 

E. 

84  29  40 

9634 

82  5131 

3686 

81  13  25 

9638 

79  35  22 

9641 

5 

Jupiter 

W. 

67  56    4 

9317 

09  41  38 

3830 

71  27    8 

3338 

73  12  34 

3896 

Regulus 

W. 

66    6  13 

3889 

67  51  16 

3843 

69  36  15 

3346 

71  21    9 

3348 

Saturn 

W. 

54  57  26 

3800 

56  42  12 

3863 

58  26  56 

3864 

60  11  37 

3866 

Antares 

E. 

33  50  34 

3831 

32    520 

3834 

30  20  10 

3887 

2835    4 

S841 

Venus 

E. 

41    3  41 

9768 

39  28  18 

3763 

37  53    2 

9769 

36  17  53 

9774 

Sun 

E. 

71  26    4 

3666 

69  48  24 

3669 

68  10  49 

3663 

66  33  19 

9666 

6 

Jupiter 

W. 

81  58  34 

3843 

83  43  31 

3847 

85  28  22 

3860 

87  13    8 

3866 

Rc^ulus 

W. 

80    4  31 

3366 

81  48  55 

3860 

83  33  14 

3873 

85  17  27 

3878 

Saturn 

W. 

68  54    8 

3871 

70  38  25 

3374 

72  22  37 

3878 

74    6  43 

3883 

Spica 

W. 

26    543 

3801 

27  49  31 

3801 

29  33  18 

3393 

31  17    3 

3804 

Sun 

E. 

58  27    1 

9686 

56  50    2 

3660 

55  13    8 

3604 

53  36  20 

3099 

7 

Jupiter 

W. 

95  55  19 

3870 

97  39  24 

3884 

99  23  22 

3889 

101    7  12 

3806 

Be^us 

W. 

93  56  52 

3403 

95  40  24 

3408 

97  23  48 

3413 

99    7    4 

3419 

Saturn 

W. 

82  45  45 

3404 

84  29  14 

3410 

86  12  35 

3416 

87  55  49 

3491 

Spica 

W. 

39  54  58 

2410 

41  38  18 

3416 

43  21  32 

3419 

45    4  40 

3434 

Sun 

E. 

4534    0 

9796 

43  57  53 

9731 

42  21  54 

3738 

40  46    4 

3743 

8 

Saturn 

W. 

96  29  49 

9463 

98  12  10 

3450 

99  54  21 

3467 

101  36  21 

3474 

Spica 

W. 

53  38  24 

9468 

55  20  44 

9460 

57    2  54 

3466 

58  44  55 

3478 

Sun 

E. 

32  48  58 

9777 

31  14    0 

3786 

29  39  12 

3793 

28    434 

3801 

13 

Sun 

W. 

27  44  18 

8314 

29  10  10 

8397 

30  35  47 

8388 

32    1  10 

8361 

a  Arietis 

E. 

74  3125 

9863 

72  58  18 

9874 

71  25  26 

3886 

69  52  49 

3897 

XIV. 
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15 


GREEJNWICH  MKAN 

TIME. 

LUNAR  DISTANCES. 

1 

Ster'B  Nu 

Bfa 

P.L. 

P.L. 

P.L. 

i 

P.L. 

and 

Midnight. 

of 

XVh. 

of 

xvmh. 

of 

XXIh. 

of 

Pooitton 

DUr. 

Wff. 

Biff. 

IHff 

PoUux 

W. 

53°  5^    6 

38S1 

55^41' ll 

3899 

sf^dsi 

9898 

59°ll'5^ 

9896 

Spica 

E. 

37  39  48 

9309 

35  54    2 

3811 

34    8  18 

3819 

32  22  36 

9818 

Ajitares 

E. 

83  17  16 

3980 

81  31    1 

9989 

79  44  46 

3389 

77  58  30 

3989 

Venus 

E. 

85  59  55 

9709 

84  23  18 

9701 

82  46  40 

9701 

81  10    1 

9701 

Sun 

E. 

117  19  42 

9619 

115  41    5 

9618 

114    2  28 

3619 

112  23  50 

9619 

2 

Pdlux 

W. 

(57  58  49 

9S98 

69  44  15 

9834 

71  29  40 

3894 

73  15    5 

3894 

Jupiter 

W. 

32  37  26 

3808 

34  23  21 

9801 

36    9  19 

9999 

37  55  20 

3998 

B^Iqs 

W. 

30  56  56 

38S0 

32  42  27 

9818 

34  28    0 

9817 

36  13  35 

3816 

Spica 

E. 

23  35  14 

9S38 

21  50  10 

9847 

20    5  19 

9858 

18  20  44 

9879 

Antares 

E. 

69    7  18 

3991 

67  21    6 

9909 

65  34  55 

3394 

63  48  46 

9994 

Venua 

E. 

73    6  50 

9708 

71  30  14 

9704 

69  53  40 

3705 

68  17    7 

9707 

Sun 

E. 

104  10  44 

9619 

102  32    9 

3615 

100  53  35 

3616 

99  15    2 

9618 

3 

PoUux 

W. 

82    1  53 

3829 

83  47  10 

3881 

85  32  24 

3838 

87  17  35 

9885 

Jupiter 

W. 

46  45  36 

3996 

48  31  39 

3996 

50  17  41 

3299 

52    3  42 

3800 

Regulus 

W. 

45    1  37 

9817 

46  47  12 

9817 

48  32  46 

3819 

50  18  18 

9890 

Saturn 

W. 

33  59  39 

3357 

35  44  16 

9858 

37  28  58 

3850 

39  13  44 

9848 

Antares 

E. 

54  58  27 

3309 

53  12  30 

9808 

51  26  35 

3805 

49  40  43 

9806 

Venus 

E. 

60  14  56 

9716 

58  38  38 

9719 

57    2  23 

3799 

55  26  12 

9794 

Sun 

E. 

91    2  46 

9096 

89  24  26 

9697 

87  46    8 

9699 

86    7  53 

9681 

4 

Pollux 

W. 

96    2  46 

9847 

97  47  37 

9849 

99  32  25 

3858 

101  17    8 

3856 

Jupiter 

W. 

60  53  15 

9809 

6239    2 

9811 

64  24  46 

9813 

66  10  27 

9815 

Begttlus 

W. 

59    525 

3899 

60  50  42 

9881 

62  35  56 

9384 

64  21    6 

9886 

Saturn 

W. 

47  58    4 

3846 

49  42  57 

9847 

51  27  48 

9848 

53  12  38 

2849 

Antares 

E. 

40  52  14 

3890 

39    643 

9823 

37  21  16 

9835 

35  35  53 

9898 

Venus 

E. 

47  26  13 

9741 

45  50  27 

3744 

44  14  46 

9746 

42  39  10 

9758 

Sun 

E. 

77  57  23 

3644 

76  19  28 

9046 

74  41  36 

9649 

73    3  48 

2659 

.5 

Jupiter 

W. 

74  57  55 

3899 

76  43  12 

3883 

78  28  24 

3835 

80  13  32 

9839 

Regulus 

w. 

73    5  59 

9851 

74  50  44 

3864 

76  35  25 

3857 

78  20    1 

9369 

SaUim 

W. 

61  56  15 

9856 

63  40  50 

3869 

65  25  20 

3364 

67    9  46 

3867 

Antares 

E. 

26  50    4 

3844 

25    5    9 

3848 

23  20  20 

3858 

21  35  37 

3857 

Venus 

E. 

34  42  51 

9781 

33    7  58 

9788 

31  33  15 

3796 

29  58  42 

9805 

Sun 

E. 

64  55  54 

9609 

63  18  33 

9an 

61  41  17 

3677 

60    4    6 

9661 

6 

Jupiter 

w. 

88  57  47 

3859 

90  42  20 

9864 

92  26  47 

3868 

94  11    7 

3874 

Regulus 

W. 

87    1  33 

9389 

88  45  33 

9887 

90  29  26 

3891 

92  13  13 

3897 

Saturn 

W. 

75  50  44 

3886 

77  34  39 

9891 

79  18  27 

3395 

81    2    9 

9899 

Spica 

W. 

33    0  46 

3896 

34  44  26 

9400 

36  28    1 

3403 

38  11  32 

3406 

Sun 

E. 

51  59  39 

3704 

50  23    4 

9709 

48  46  36 

3718 

47  10  14 

3719 

7 

Jupiter 

W. 

102  50  53 

3401 

104  34  26 

9406 

106  17  50 

9414 

108    1    5 

34S0 

Regulus 

W. 

100  50  12 

3439 

102  33  11 

3481 

104  16    1 

3488 

105  58  42 

3445 

Saturn 

W. 

89  38  54 

3430 

91  21  51 

9488 

93    439 

3488 

94  47  19 

3445 

Spica 

W. 

46  47  41 

9499 

48  30  34 

3485 

50  13  19 

3441 

51  55  56 

3447 

Sun 

E. 

39  10  21 

9750 

37  34  47 

9756 

35  59  22 

9768 

34  24    5 

3770 

8 

Saturn 

W. 

103  18  11 

9483 

104  59  50 

9480 

106  41  18 

3498 

108  22  34 

3507 

Spica 

W. 

60  26  46 

9480 

«2    8  27 

9487 

63  49  58 

3405 

65  31  18 

3608 

Sun 

E. 

26  30    7 

3806 

24  55  50 

9817 

23  21  44 

3835 

21  47  49 

3884 

13 

Sun 

W. 

33  26  19 

SS63 

34  51  14 

8374 

36  15  56 

8986 

37  40  24 

8996 

a  Arietis 

E. 

68  20  26 

3909 

66  48  18 

3919 

65  16  23 

9930 

63  44  42 

9941   1 

16 
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XV- 


mmmm 

GEEENWICH  MEAN 

rnvTE. 

lun:ar  distances. 

Ster'0  Nan 

w 

P.L. 

P.L. 

P.L. 

P.L. 

ud 

Noon. 

of 

inh 

of 

Vlh. 

of 

IXJ»- 

of 

Posllion. 

DUt 

DUt 

DUL 

ms. 

14 

Snv 

w. 

39°  U6 

no7 

40°28'4d 

8819 

4f53'3^ 

8399 

43°  16' if 

8888 

a  Arietifl 

E. 

63  13  15 

M61 

60  43    1 

9962 

59  11    0 

2979 

57  40  13 

9961 

Aldebaran 

£. 

94  49    7 

8986 

93  18  39 

9097 

91  48  33 

8007 

90  18  19 

8016 

15 

SUK 

W. 

50  11  32 

8»6 

51  34    5 

8893 

52  56  39 

8401 

54  18  44 

8409 

a  Arietis 

E. 

50    9  15 

8080 

48  39  39 

8088 

47  10  13 

8047 

45  40  58 

8050  ' 

Aldebaran 

£. 

83  50  46 

8060 

81  31  47 

8068 

79SJ58 

8076 

78  34  19 

8088  1 

16 

Sun 

W. 

61    8    0 

8440 

63  39  31 

8445 

63  50  57 

8460 

65  13  17 

8454 

Fomalhaut 

w. 

36    154 

4476 

37    6    7 

4886 

38  11  42 

4808 

39  18  33 

4930 

a  Arietia 

E. 

38  17  14 

80M 

36  48  57 

8109 

35  20  50 

8110 

33  53  53 

8117 

Aldebaran 

E. 

71    3  13 

8116 

69  35  33 

8192 

68    740 

3198 

66  40    4 

8133 

17 

Sun 

W. 

71  58    2 

8466 

73  19    4 

8468 

74  40    4 

3468 

76    1    4 

8467 

Fomalhaut 

W. 

45    7  57 

805A 

46  30  31 

8914 

47  33  37 

3875 

48  47  13 

8840  1 

Aldebaran 

E. 

59  33  29 

8164 

57  56  35 

31fi6 

56  39  35 

8161 

55    339 

8163  1 

FoUux 

£. 

101  14    0 

8106 

99  45  58 

8106 

98  17  56 

8107 

96  49  55 

8106 

18 

Sun 

W. 

83  46  19 

8460 

84    738 

8466 

85  38  41 

3453 

86  49  58 

8447 

Fomalhaut 

W. 

55    4  18 

8604 

56  31  11 

8»n 

57  38  29 

3648 

58  56  13 

8626 

a  Peffasi 
Aldebaran 

W. 

33    8  15 

8638 

33  36  35 

8»8 

34  45  33 

8588 

36    5    5 

8601 

E. 

47  48  38 

8177 

4633    1 

8178 

44  55  36 

3181 

43  28  54 

8183 

Pollux 

E. 

89  39  33 

8090 

88    1  31 

8096 

8633    6 

3002 

85    4  47 

8088 

19 

Sun 

W. 

93  37  53 

8417 

94  59  49 

8410 

96  31  54 

3402 

97  44    8 

8308 

Fomalhaut 

W. 

65  30  35 

8M7 

66  50  19 

8600 

68  10  33 

3492 

69  31    6 

8475 

aPegaa 

W. 

43  53  47 

8807 

44  15  53 

8889 

45  39  37 

8310 

47    3  27 

8288 

Ma^ 

W. 

33  37    3 

8807 

34  59  33 

8879 

36  33    3 

8361 

37  45    4 

8SI5 

Aldebaran 

E. 

36  17    8 

8908 

84  51    3 

8900 

3335    4 

3217 

31  59  15 

8935 

Pollux 

E. 

77  41  48 

8062 

76  13  53 

8066 

74  43  48 

3048 

73  14  35 

8041 

Jupiter 

£. 

111  39  41 

8004 

109  69  33 

9997 

108  39  16 

3989 

106  58  49 

9981 

30 

Sun 

W. 

104  37  58 

88tt 

106    1  30 

8889 

107  34  55 

3310 

108  48  44 

8806 

Fomalhaut 

W. 

76  18  33 

8894 

77  40  65 

8879 

79    3  36 

3368 

80  36  35 

8847 

a  Pegasi 

W, 

54    934 

8169 

65  35  57 

9170 

57    3  43 

8153 

58  39  49 

8133 

Mars 

W. 

34  44  37 

8919 

36    983 

8266 

37  34  37 

3241 

38  59  48 

8935 

Pollux 

E. 

65  46    3 

9998 

64  15  48 

2989 

63  45  31 

2978 

61  14  41 

9967 

Jupiter 

E. 

99  33  53 

9084 

97  63  17 

9994 

96  30  38 

3912 

94  48  34 

9901 

Regulus 

£. 

103  38  11 

9978 

101    7  34 

9969 

99  36  33 

3960 

98    5    7 

9930 

31 

Sun 

W. 

115  51  36 

8988 

117  17    0 

8924 

118  43  41 

8209 

130    8  40 

3198 

Fomalhaut 

W. 

87  35  51 

8976 

88  50  33 

8960 

90  15  30 

8247 

91  40  44 

8933 

a  Pegasi 

W. 

65  50  53 

8044 

67  30  10 

8097 

68  49  49 

3009 

70  19  50 

3902 

Mars 

W. 

46  11    4 

8148 

47  38  15 

8188 

49    5  45 

8116 

50  33  35 

8101 

Pollux 

£. 

53  37  56 

9019 

53    5^ 

9901 

50  33  34 

3889 

49    1    1 

3876 

JufMter 

E. 

87    4  17 

9888 

85  30  38 

9896 

83  56  43 

3811 

83  33  38 

3796 

BeguluB 

E. 

9035    3 

9876 

88  53  13 

9862 

87  19.    5 

3848 

85  45  40 

3884 

Saturn 

E. 

100  57  35 

9809 

99  34  37 

9866 

97  51  31 

3842 

96  17  47 

9898 

93 

aPegafli 

W. 

77  55  33 

9906 

79  37  35 

9887 

81    0  10 

3870 

8333    7 

9853 

Man 

W. 

57  57  45 

8016 

59  37  38 

9009 

60  57  53 

2961 

63  38  38 

9964 

PbUux 

E. 

41  14  34 

9818 

39  40  30 

9607 

38    6    1 

379T 

36  3139 

9787 

Jupiter 

E. 

74  36  33 

9792 

73  50  33 

9707 

71  13  51 

9692 

69  37    0 

9675 

Regolus 

E. 

77  53  50 

9760 

76  18  39 

9744 

74  43  47 

2729 

73    6  45 

9713 

Saturn 

E. 

88  35  14 

2762 

86  49  43 

9787 

85  13  53 

2721 

83  37  40 

9705 

XVI. 
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IT 


GREENWICH  MEAN 

mfE. 

— —!-' 

LTJNAB  DISTANCES 

. 

3^ 

Bter'8  Nmi 

M 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Midni^t. 

of 

xvn. 

of 

XVIIP>. 

of 

XXP»- 

of 

.    Position. 

Uft 

Biff. 

Dlff. 

Mff. 

14 

Sun 

w. 

44  39'3# 

3*49 

46'   fis& 

8866 

4/25'a1 

8868 

48''48'4^ 

88T7 

a  Arietis 

£. 

56    936 

9eo» 

54  39  13 

8001 

53    9    2 

8011 

51  39    3 

8030 

Al(Wl>aian 

£. 

88  48  26 

aoM 

87  18  44 

8084 

85  49  14 

8048 

84  19  55 

8063 

15 

Sun 

W. 

55  40  50 

'   MM 

57    2  48 

8498 

58  24  39 

8490 

59  46  23 

8486 

aArietifl 

E. 

44  11  54 

a064 

42  43    0 

8071 

41  14  15 

8070 

39  45  40 

8067 

Aldebomn 

£. 

76  55  49 

ao»i 

75  27  28 

8007 

73  59  15 

3104 

72  31  10 

8110 

16 

Sun 

W. 

66  38  33 

StfT 

67  54  45 

8461 

69  15  53 

8468 

70  36  58 

8404 

Fomalliaiit 

W. 

40  26  30 

41«S 

41  35  31 

4166 

42  45  28 

4060 

43  56  18 

4001 

a  Arietis 

£. 

32  25    3 

»1S6 

30  57  24 

8183 

29  29  53 

8140 

28    232 

8140 

Aldebaran 

E. 

65  12  34 

»lt8 

63  45  10 

8143 

62  17  51 

8147 

60  50  38 

8160 

17 

Sun 

W. 

77  22    5 

un 

78  43    6 

8466 

80    4    9 

3464 

81  25  13 

8468 

Fomalliaut 

w. 

50    1  33 

3897 

51  16  28 

8n6 

52  31  55 

8747 

53  47  52 

87i0 

Aldebanm 

£. 

53  35  36 

8167 

52    8  47 

8160 

5042    1 

ZIT2 

49  15  18 

8174 

FoUox 

£. 

95  21  53 

8100 

98  53  50 

8106 

92  25  46 

8106 

90  57  40 

8101 

18 

Sun 

W. 

88  11  21 

84tt 

89  32  49 

8488 

90  54  23 

8483 

92  16    3 

8434 

PomalliAiit 

W. 

60  14  18 

8006 

61  32  47 

8664 

62  51  39 

8666 

64  10  52 

8646 

oPeeuM 
Aldebamn 

W. 

37  25  28 

.  8M8 

38  46  28 

8487 

40    8    3 

8408 

41  30  10 

8883 

E. 

42    225 

8197 

40  36    0 

8160 

39    938 

8108 

37  43  20 

8186 

PoUux 

£. 

83  36  23 

8008 

82    7  53 

8070 

80  39  18 

8074 

79  10  37 

8068 

19 

Sun 

W. 

99    6  32 

8886 

100  29    6 

8874 

101  51  52 

8866 

103  14  49 

8864 

Fomallumt 

W. 

70  51  58 

8466 

72  13    9 

8441 

73  34  39 

8436 

74  56  27 

8410 

aPegaa 

W. 

48  27^ 

8MT 

49  52  42 

8947 

51  17  56 

82M 

52  43  34 

8308 

Mars 

W. 

29    8  23 

8880 

3032    0 

8814 

31  55  55 

8300 

33  20    8 

8986 

Aldebaian 

£. 

30  33  36 

8987 

29    8  11 

8368 

27  43    4 

8370 

26  18  18 

8304 

FoUux 

£. 

71  45  13 

8068 

70  15  41 

8036 

68  45  59 

8017 

67  16    7 

80O7 

Jupiter 

£. 

105  28  13 

9878 

108  57  26 

3068 

102  26  27 

9064 

100  55  16 

3044 

20 

Sun 

W. 

110  12  48 

8986 

111  37    6 

8361 

113    1  40 

8367 

114  26  30 

8368 

FomaUiaat 

W. 

81  49  52 

8883 

83  13  27 

8818 

84  37  18 

8806 

86    1  26 

8388 

aPegaa 

W. 

59  67  18 

8116 

61  25    9 

8007 

62  53  22 

8060 

64  21  56 

8063 

Ma» 

W. 

40  25  27 

8916 

41  51  24 

8106 

43  17  39 

8180 

44  44  12 

8164 

Pollnx 

E. 

59  43  47 

9067 

58  12  40 

3046 

56  41  19 

3086 

55    9  45 

9834 

Jupiter 

£. 

S8  16    6 

9060 

91  43  33 

3876 

90  10  44 

3864 

88  37  39 

3661 

B^us 

E. 

96  33  37 

9897 

95    1  52 

3016 

98  29  52 

3003 

91  57  36 

3880 

31 

Sun 

W. 

121  34  58 

8178 

123    1  34 

8161 

124  28  30 

8146 

125  55  45 

8130 

Fomalhaut 

W. 

93    6  15 

8310 

94  32    2 

8306 

95  58    4 

8104 

97  24  20 

8183 

aPegad 

W. 

71  50  13 

9076 

73  20  57 

3067 

74  52    4 

9080 

76  23  33 

3033 

Man 

W. 

52    1  44 

8064 

53  30  13 

8067 

54  59    3 

8061 

56  28  13 

8088 

PoUux 

£. 

47  28  12 

9866 

45  55    8 

9868 

44  21  49 

9841 

42  48  14 

3830 

Jupiter 

£. 

80  47  55 

9783 

79  13    4 

9767 

77  37  53 

9769 

76    2  22 

3788 

Be^us 

E. 

84  11  56 

9800 

82  37  54 

9806 

81    3  32 

9700 

79  28  51 

3776 

Saturn 

£. 

94  43  55 

9818 

98    944 

9708 

91  35  14 

9788 

90    0  24 

3766 

23 

aPegaai 

W. 

84    626 

9886 

8540    7 

3890 

87  14    9 

9808 

88  48  33 

3786 

Ma^ 

W. 

63  59  26 

9046 

65  30  46 

9090 

e7    228 

9011 

68  34  33 

3808 

PoUnx 

£. 

34  56  44 

9770 

33  21  48 

9770 

31  46  41 

9768 

30  11  24 

3766 

Jupiter 

E. 

67  59  47 

9660 

66  22  13 

9644 

64  44  18 

9638 

63    6    1 

3613 

B4;u1us 

E. 

71  30  21 

9606 

69  53  36 

9081 

68  16  30 

9664 

6639    2 

3648 

Saturn 

E. 

82    1    7 

9680 

80  24  13 

9678 

78  46  57 

9667 

77    9  20 

9641 

18 
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GREENWICH  MEAN  TOiB. 

LUNAB  DI8TAKCB8.                                                           1 

33 

star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

Of 

mill. 

Of 

VP- 

of 

IXh. 

of 

poflitioii. 

Diff. 

DHL 

Biff. 

Dio: 

aPegasi 

W. 

90°  23' 19 

9770 

9f58'2« 

9758 

g^ssld 

9788 

95°    ^d 

9799 

Mars 

w. 

70    7    1 

»7e 

71  39  51 

9B66 

73  13    4 

9640 

74  46  40 

9899 

a  Arietis 

w. 

47  24  10 

964S 

49    1  58 

9689 

50  40  10 

9614 

52  18  46 

9607 

Jupiter 

E. 

61  27  22 

3606 

59  48  21 

9660 

58    8  59 

9664 

56  29  15 

9548 

Begolus 

E. 

65    1  12 

9682 

63  23    1 

9610 

61  44  27 

8600 

60    5  31 

9604 

Saturn. 

E. 

75  31  21 

9690 

73  53    1 

9600 

72  14  18 

9603 

70  35  13 

9677 

24 

Mars 

W. 

82  40  23 

S7SA 

84  16  16 

9719 

85  52  31 

9709 

87  29    8 

9086 

a  Arietta 

w. 

60  37  41 

9511 

62  18  39 

9404 

64    0    0 

9470 

65  41  43 

9409 

Aldebaran 

w. 

29    656 

9796 

30  43    1 

9660 

32  19  56 

9654 

33  57  38 

9091 

Jupiter 

E. 

48    5    8 

9471 

46  23  14 

9466 

44  40  59 

9449 

42  58  24 

9438 

B4;uIus 

E. 

51  45  24 

9604 

50    4  17 

94S0 

48  22  49 

9475 

46  41    0 

3460 

Saturn 

E. 

62  14  24 

9400 

6033    9 

9485 

%8  51  34 

9470 

57    9  39 

3465 

Spica 

£. 

105  47  46 

9490 

104    6  31 

9409 

102  24  53 

9467 

100  42  53 

3489 

35 

Mam 

W. 

95  37  35 

9600 

97  16  18 

9504 

98  55  21 

9680 

100  34  44 

3606 

a  Arietis 

W. 

74  15  50 

9887 

75  59  44 

9878 

77  43  58 

9860 

79  28  31 

3346 

Aldebaran 

W. 

42  16    4 

9408 

43  57  27 

9471 

45  39  21 

9461 

47  21  43 

3489 

Saturn 

E. 

48  35    8 

9100 

46  51  19 

9878 

45    7  13 

9867 

43  22  51 

9867 

Spica 

E. 

92    7  32 

9878 

90  23  25 

9864 

88  38  58 

9860 

86  54  11 

9887 

36 

a  Arietis 

W. 

88  15  55 

9985 

90    2  16 

9975 

91  48  52 

9965 

93  35  43 

9966 

Aldebaran 

W. 

55  59  53 

9860 

57  44  39 

9887 

59  29  45 

9894 

61  15  10 

3819 

Saturn 

E. 

34  37  44 

9890 

32  52  14 

9816 

31    6  38 

9814 

29  20  59 

9818 

Spica 

E. 

78    5  45 

9876 

76  19  13 

9967 

74  32  25 

9867 

72  45  22 

9U7 

27 

Aldebaran 

W. 

70    6  18 

9969 

71  53  14 

9954 

73  40  21 

9947 

75  27  39 

3980 

Pollux 

W. 

28  10  26 

9891 

29  55  55 

9801 

31  41  53 

9986 

33  28  15 

3970 

Spica 

E. 

63  46  51 

9906 

61  58  35 

9901 

60  10    9 

9195 

58  2134 

3100 

28 

Aldebaran 

W. 

84  26  19 

9916 

86  14  22 

9914 

88    228 

9919 

89  50  37 

3911 

PoUux 

w. 

42  24  37 

9991 

44  12  33 

99U 

46    039 

9900 

47  48  53 

9905 

Spica 

£. 

49  17    2 

9178 

47  27  54 

9179 

45  38  44 

9170 

43  49  32 

9110 

Ajitares 

E. 

94  56  50 

9161 

93    723 

9160 

91  17  53 

9157 

89  28  21 

3160 

29 

PbUux 

W. 

56  51  13 

9195 

58  39  48 

9106 

60  28  22 

9196 

62  16  55 

3198 

Jupiter 
Spica 

W. 

24    8  23 

9170 

25  57  36 

9167 

27  46  53 

9165 

29  36  14 

3168 

E. 

34  43  41 

9176 

32  54  41 

9189 

31    5  46 

9187 

29  16  59 

3109 

Ajitares 

E. 

80  20  24 

9167 

78  30  51 

9156 

76  41  20 

9160 

74  51  52 

9168 

30 

PoUux 

W. 

71  18  55 

9911 

73    7    6 

9916 

74  55  10 

9990 

76  43    7 

3996 

Jupiter 

W. 

38  43  16 

9166 

40  32  35 

2160 

42  21  49 

9178 

44  10  57 

9177 

Begulus 

W. 

34  17  10 

9905 

36    530 

9908 

37  53  46 

9911 

39  4157 

'9915 

Saturn 

W. 

24  41  27 

9974 

2628    5 

9966 

28  14  54 

9960 

30    1  52 

9960 

Antares 

E. 

65  45  44 

9181 

63  56  48 

9186 

62    8    0 

9101 

60  19  19 

9107 

Venus 

E. 

103  38  12 

9567 

101  58  32 

9572 

100  18  59 

9578 

98  39  34 

9668 

Sun 

E. 

128  40  34 

9486 

126  59  15 

9609 

125  18    4 

9607 

123  37    0 

3513 

31 

Pollux 

W. 

85  40  46 

9966 

87  27  50 

9964 

89  14  43 

9971 

91    1  25 

9970 

Jupiter 

W. 

53  14  51 

9904 

55    3  12 

9910 

56  51  24 

9917 

58  39  26 

9995 

B4^us 

W. 

48  41    7 

9949 

50  28  32 

9940 

52  15  47 

9966 

54    252 

3969 

Saturn 

W. 

38  57  22 

9960 

40  44  22 

9969 

42  31  17 

9966 

44  18    6 

9971 

Antares 

E. 

51  18  10 

9^ 

49  30  25 

3986 

47  42  51 

9944 

45  55  29 

9351 

Venus 

E. 

90  24  38 

9618 

88  46    8 

9696 

87    7  49 

9635 

85  29  41 

3643 



SUK 

E. 

115  13  54 

9547 

113  33  46 

3555 

111  53  49 

9663 

110  14    3 

9571 

XVIII. 
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^^^m 

^^^^^_ 

GREENWICH  MEAN 

TIME. 

LUNAB  DISTANCES. 

h 

Ster'tNaae 

P.L 

P.L. 

P,L. 

'-\ 

og 

and 
Poflltloa. 

Midnight. 

of 

DIff. 

XVh. 

of 

ns. 

xvmii. 

of 
DHL 

XXPi. 

or 

DUL 

S3 

aPegasi 

w. 

96°4^5S 

«707 

98°22'2S 

9803 

99°59'l^ 

9878 

101°  36' 2d 

3683 

Mars 

w. 

76  20  39 

SB06 

77  55    1 

9787 

79  29  46 

3770 

81    4  53 

3763 

a  Arietifl 

w. 

53  57  45 

sseo 

55  37    8 

3683 

57  16  55 

3646 

58  57    6 

9897 

Jupiter 

E. 

54  49    9 

9SS3 

53    8  41 

3617 

51  27  52 

9603 

49  46  41 

9486 

Begulus 

£. 

58  26  14 

0588 

56  46  35 

9661 

55    633 

9636 

53  26    9 

3630 

Saturn 

E. 

68  55  47 

•JMl 

67  15  59 

3646 

65  35  49 

3630 

63  55  17 

3616 

24 

Man 

W. 

89    6    7 

«70 

90  43  27 

3664 

92  21    9 

3838 

93  59  12 

3634 

aArietifl 

w. 

67  23  49 

3447 

09    6  17 

9493 

70  49    6 

9417 

72  32  17 

9401 

Aldebaran 

w. 

3536    4 

3692 

37  15  10 

9686 

38  54  53 

3689 

40  35  12 

9616 

Jupiter 

£. 

41  15  29 

»16 

39  32  15 

9401 

37  48  42 

9988 

36    4  50 

9976 

B^us 

£. 

44  58  51 

3446 

43  16  22 

3483 

41  33  33 

9418 

39  50  24 

»106 

Saturn 

£. 

55  27  23 

»I41 

53  44  47 

3430 

52    1  53 

3416 

50  18  40 

9409 

£. 

99    032 

3198 

97  17  49 

3431 

95  34  44 

3408 

93  51  18 

3393 

d5 

Mars 

W. 

102  14  26 

306S 

103  54  26 

9640 

105  34  43 

3697 

107  15  18 

9616 

a  Arietis 

W. 

81  13  23 

3»S 

82  58  34 

3830 

84  44    4 

3909 

86  29  51 

3397 

Aktebaratt 

w. 

49    432 

3414 

50  47  47 

9997 

52  31  26 

3981 

54  15  28 

9866 

Saturn 

£. 

41  38  14 

SS48 

39  53  24 

3989 

38    8  21 

3931 

3623    7 

3336 

Spica 

£. 

85    9    6 

9934 

83  23  42 

9913 

81  38    0 

3900 

79  52    1 

3389 

26 

a  Arietis 

W. 

95  22  49 

3948 

97  10    8 

3336 

98  57  39 

3930 

100  45  22 

3333 

AMebaian 

W. 

63    0  52 

3800 

64  46  51 

3990 

6633    6 

3380 

68  19  35 

3270 

Saturn 

£. 

27  35  19 

391ft 

"25  49  42 

3990 

24    4  12 

3938 

22  18  53 

9337 

Spica 

£. 

70  58    5 

3990 

69  10  35 

9990 

67  22  52 

3^3 

65  34  57 

«U4 

27 

Aldebmii 

W. 

77  15    8 

3999 

79    2  46 

9939 

80  50  31 

3936 

82  38  22 

3330 

Pollux 

W. 

35  14  58 

3258 

37    2    0 

3948 

38  49  19 

39^ 

40  36  52 

3399 

Spica 

E. 

56  32  51 

3188 

54  44    2 

3183 

52  55    7 

3178 

51    6    7 

3176 

28 

Aldebaran 

W 

91  38  48 

3910 

9327    0 

3910 

95  15  12 

3310 

97    324 

3313 

PoUux 

w. 

49  37  13 

3903 

51  25  38 

3109 

53  14    7 

3197 

55    239 

9196 

Spica 

£. 

42    0  19 

3170 

40  11    6 

9171 

38  21  55 

3173 

36  32  46 

9176 

Antares 

£. 

87  38  47 

3166 

85  49  11 

9166 

83  59  35 

3166 

82    959 

9166 

29 

Pollux 

W. 

64    526 

3900 

65  53  54 

3909 

67  42  18 

3904 

69  30  39 

9308 

JuiNter 
Spica 

w. 

31  25  38 

3183 

33  15    3 

3181 

35    4  29 

3183 

36  53  54 

3164 

£. 

27  28  20 

3100 

25  39  51 

3908 

23  51  35 

3918 

22    334 

3339 

Antares 

£. 

73    228 

3188 

71  13    9 

3189 

69  23  55 

9172 

67  34  46 

3177 

80 

PoUnx 

W. 

78  30  56 

3991 

80  18  37 

3937 

82    6    9 

3948 

83  53  32 

3940 

Jupiter 

W. 

45  59  59 

3183 

47  48  54 

3187 

49  37  41 

3193 

51  26  20 

3196 

R4[ulug 

W. 

41  30    2 

3930 

43  18    0 

3936 

45    5  51 

3931 

46  53  33 

9396 

Saturn 

W. 

31  48  56 

3964 

33  36    3 

3963 

35  23  11 

3964 

37  10  18 

3966 

Antares 

£. 

58  30  47 

3903 

56  42  23 

3909 

54  54    9 

3918 

53    6    5 

3333 

Venus 

£. 

97    0  16 

3600 

95  21    7 

3697 

93  42    8 

3604 

92    3  18 

9611 

. 

SUK 

£. 

121  56    5 

3610 

120  15  18 

9636 

118  34  40 

3683 

116  54  12 

9640 

31 

PoUux 

W. 

92  47  56 

3988 

94  34  16 

3994 

96  20  24 

3803 

98    6  19 

3311 

Jupiter 

W. 

60  27  17 

3931 

62  14  58 

3989 

64    228 

3346 

65  49  47 

3366 

B^lus 

w. 

55  49  47 

3978 

57  36  31 

9377 

59  23    4 

3986 

61    9  26 

S393 

Saturn 

w. 

46    448 

9978 

47  51  23 

3983 

49  37  49 

3988 

51  24    6 

S996 

Antares 

E. 

44    8  18 

2U0 

42  21  18 

3987 

40  34  30 

3976 

38  47  54 

9383 

Venus 

S. 

83  51  44 

9861 

82  13  58 

9880 

80  36  24 

9680 

78  59    2 

9678 

Spy 

E. 

108  34  28 

3680 

106  55    5 

3668 

105  15  53 

3698 

103  36  52 

3606 

20 
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AT  GREENWICH  APPABENT 

'  NOON. 

THE  SUN'S 

Stdaiwl 

KlIM 

t 

i 

1 

1 
2 
3 

oTUm 

8anl- 

dluwter 

pudBg 

th« 

tqpMtkmet 

TW, 

to  he 

added  U 

Jppanmt 

niu. 

DiCte 
Iboor.  1 

Apparent 
Rigbt  Aseenakm. 

DUr-for 
Ihoar. 

App^ent 

SUr-for 
Ihonr. 

fimaU 
dkBMter. 

Fri. 
Sat. 
Sun. 

h      m       a 

21     0  39.12 
21     4  42.93 
21     8  45.94 

a 

10.175 
10.142 
10.106 

s.n  o'46':i 

16  48  26.4 
16  25  49.2 

42^194 
43.68 
44.40 

1^ 

16 
16 

15.93 
15.77 
15.61 

68.24 
68.13 
68.01 

13  5475 

14  1.98 
14    8.41 

0.S18 ; 

0.284  i 

0351; 

1 

Mon. 
Tues. 
Wed. 

4 
5 
6 

21   12  48.14 
21   16  49.54 
21  20  50.13 

10.075 
10.041 
10.008 

16    7  54.7 
15  49  43.5 
15  31  16.1 

45.10 
45.79 
4646 

16 
16 
16 

15.45 
15.28 
15.10 

67.89 
67.77 
67.65 

14  14.04 
14  18.89 
14  22.90 

0.18ij 

o.m 

Thur. 

Fri. 

Sat. 

7 
8 
9 

21  24  49.94 
21  28  48.96 
21  32  47.18 

9.975 
9.942 
9.910 

15  12  82.8 
14  53  34.0 
14  34  20.2 

47.11 
47.75 
48.37 

16  14.92 
16  14.75 
16  14.56 

67.54 
67.43 
67.32 

15  26.14 
14  28.60 
14  30.25 

0.118 
0.065 
0UI69 

Sun* 
Mon. 
Toes. 

10 
11 
12 

21  36  44.62 
21  40  41.27 
21  44  37.16 

9.877 
9.844 
9.813 

14  14  51.7 
13  55    9.2 
13  35  12.9 

48.97 
49.56 
50.12 

16 
16 
16 

14.37 
14.18 
13.99 

67.21 
67.10 
66.99 

14  31.14 
14  31i23 
14  30.56 

O.O90 
0.012 
0.044 

Wed. 
Thur. 
Fri. 

13 
14 
15 

21  48  32.27 
21  52  26.62 
21  56  20.22 

9.781 
9.750 
9.719 

18  15    3.4 
12  54  41.2 
12  34    6.5 

60.66 
61.18 
51.69 

16 
16 
16 

13.80 
13.61 
13.41 

66.88 
66.77 
66.66 

14  29.12 
14  26.93 
14  24.00 

0.075 
O.106 
0.137 

Sat 
Sun. 
Mon. 

16 
17 

18 

22    0  13.07 
22    4    5.18 
22    7  56.58 

9.688 
9.657 
9.638 

12  13  19.8 
11  52  21.6 
11  31  1241 

62.18 
52.65 
53.11 

16 
16 
16 

13.21 
13.00 
12.79 

66.56 
66.46 
66.36 

14  20.31 
14  15.88 
14  10.73 

0.166 
0.196 
0.237 

Tues. 
Wed. 
Thur. 

19 
20 
21 

22  11  47.30 
22  15  37.35 
22  19  26.73 

9.600 
9.572 
9.544 

11     9  52.5 
10  48  22.2 
10  26  42.0 

53.55 
53.97 
54.37 

16 
16 
16 

12.58 
12.36 
12.14 

66i26 
66.17 
66.08 

14    4.91 
13  58.42 
13  51.26 

0JiS6 
0.384 
0.3B 

Fri. 
Sat 
Sun. 

22 
23 
24 

22  23  15.43 
22  27     3.49 
22  30  50.92 

9.517 
9.490 
9464 

10    4  52.4 
9  42  53.8 
9  20  46.3 

54.76 
65.13 
6549 

16 
16 
16 

11.92 
11.70 
11.47 

65.99 
65.90 
65.81 

13  43.42 
13  34.95 
IS  25.86 

0.339 
0.366 
0.302 

Mon. 
Tues. 
Wed. 

Thur. 

25 
26 
27 
28 

22  34  37.73 
22  38  23.97 
22  42    9.66 
22  45  54.83 

9439 
9416 
9.394 
9.373 

8  58  30.3 
8  36  . 6.3 
8  13  34.7 
7  50  55.8 

65.84 
56.16 
6647 
66.77 

16 
16 
16 
16 

11.23 
10.99 
10.75 
10.51 

65.78 
65.65 
65.57 
65.49 

18  16.14 
18    5.86 
12  55.03 
12  43.68 

0406 
0439 
0.461 
0483 

Fri. 

29 

22  49  89.49 

9.352 

S.  7  28  10.1 

57.05 

16 

10.26 

65.41 

12  81.82 

0.504 

n 

ron. — lleui  TfaM  t>f  the  Bamldfaufe 
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AT  GREENWICH  MEAN 

NOON. 

THE  i 

SUN'S 

i 

1 
1 

Bqaatkmof 
Time, 

to  be 

Jfpmmu 

Bight  AmMkn. 

nftfw 

Ihoor. 

iivorml 

auLfw 

Ibonr. 

auUmeted 
jvotn 
Mmm 
Tbnt. 

Di&for 
Ibonr. 

BidMoal 
Tlno. 

¥A 

1 

h     m      ( 
21    0  36.76 

■ 
10.176 

S.17    0  56.1 

42!94 

13"  54.67 

0.318 

20  46  42.09 

Sat 

2 

21    4  40.56 

10.14S 

16  48  36.7 

43.68 

14     1.91 

0.284 

20  50  38.65 

Sun. 

3 

21    8  48.56 

10.106 

16  25  59.7 

44.40 

14    8.35 

0.951 

20  54  35.21 

m^u 

4 

21  12  45.75 

lOJffS 

16    8    5.4 

45.10 

14  13.99 

0.218 

20  58  31.76 

Tues. 

5 

21  16  47.14 

10.011 

15  49  54^ 

45.79 

14  18.83 

0.184 

21     2  28.31 

Wed. 

6 

21  20  47.73 

10.006 

15  81  27iJ 

46.46 

14  22.86 

0.161 

21     6  24.87 

Thnr. 

7 

21  24  47.54 

9.999 

15  12  44.1 

47.11 

14  26.11 

0.118 

21  10  21.43 

Fri. 

8 

21  28  46.56 

9.943 

14  58  45.5 

47.75 

14  28.58 

0.085 

21  14  17.98 

Sat. 

9 

21  32  44.78 

9.910 

14  84  81.9 

48.37 

14  30.24 

0.052 

21  18  14.54 

Smn. 

10 

21  36  «2J22 

9.877 

14  15    8.6 

48.97 

14  31.13 

o.oao 

21  22  11.09 

Van. 

11 

21  40  38.88 

9.844 

18  55  21.2 

49.56 

14  31.23 

0.012 

21  26    7.65 

Tues. 

-19 

21  44  84.77 

9.813 

.18  85  25.0 

50.12 

14  30.57 

0.044 

21  30    4J20 

Wed. 

18 

21  48  29.90 

9.781 

13  15  15.6 

50.66 

14  29.14 

0.075 

21  84    0.76 

Tluir. 

14 

21  52  24J37 

9.750 

12  54  53.5 

61.18 

14  26.96 

0.106 

21  37  57.31 

Fri. 

15 

21  56  17.89 

9.n9 

12  84  18.9 

61.69 

14  24.03 

0.137 

21  41  53.86 

Sat. 

16 

22    0  10.76 

9.688 

12  18  82.8 

62.18 

14  20.34 

0.168 

21  45  50.42 

Sun. 

17 

22    4    2.69 

9.667 

11  52  84i2 

62.65 

14  15.92 

0.1^ 

21  49  46.97 

Bfoa. 

18 

22    7  54.81 

9.6S8 

11  81  25e0 

63.11 

14  10.78 

0.927 

21  53  43.53 

Tues. 

19 

22  11  45.06 

9.600 

11  10    5.1 

63.55 

14    4.97 

0.256 

21  57  40.08 

W«L 

20 

22  15  35.12 

9.S7S 

10  48  84.8 

63.97 

13  58.48 

0.384 

22     1  36.64 

Thar. 

21 

22  19  24.52 

9.544 

10  26  54.6 

64.37 

13  51.83 

0.313 

22    5  33.19 

Fri. 

22 

22  28  13.26 

9.517 

10    5    5.0 

64.76 

13  43.50 

0.339 

22    9  29.75 

Sat. 

23 

22  27     1.34 

9.490 

9  48    6.8 

65.13 

13  35.04 

0.366 

22  13  26.30 

Sun. 

24 

22  30  48.80 

9.4S4 

9  20  5a7 

6549 

13  25.95 

0.392 

22  17  22.85 

Mod. 

26 

22  34  35.64 

9.439 

8  58  42.6 

65.84 

13  16.28 

0.416 

22  21  19.41 

Toes. 

26 

22  38  21.91 

9416 

8  36  18.5 

66.16 

13    5.95 

0.439 

22  25  15.96 

Wed. 

27 

22  42    7.68 

9.394 

8  18  46.8 

66.47 

12  55.12 

0461 

22  29  12.51 

Thur. 

28 

22  45  S2JB4 

9.373 

7  51     7.8 

66.77 

12  43.77 

0.483 

22  33    9.07 

Fri. 

29 

22  49  37.54 

9.»8 

S.  7  28  22.0 

57.06 

12  31.92 

0.604 

22  37    5.62 

I 

om—BmammBm 
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AT  GREENWICH  MEAN  NOON. 

THE  SUNS 

1 

1 

2 
3 

1 
1 

OfUM 

BadlniTeeloc 

OftiM 
■Kth. 

DUttor 
Iboor. 

MmUnw 
of 

HteMdOh. 

IVw  MNORUDI. 

nitfiir 
Ihoai. 

ULXnCCDl. 

X 

\' 

32 
33 
34 

312°  41  23.9 

313  «e  14.5 

314  48    4.2 

41'   iLn 

41  52.7 

42  ^.8 

isa.10 

15SM6 

^.81 
0.78 
0.72 

9.9937502 
.9938216 
.9938949 

29.2 
30.0 
30.8 

3  12  46i24 
3    8  50.88 
3    4  54.42 

4 
5 
6 

35 

36 
37 

315  48  58.1 

316  44  41.0 

317  45  27.8 

48  31.1 

44  18.8 

45  5.4 

159.08 
151.96 
151.94 

0.68 
0.53 
0.41 

.9989700 
.9940468 
.9941251 

31.6 
32.3 
32.8 

3    0  58.51 
2  57    2.60 
2  53    6.69 

7 
8 
9 

38 
39 
40 

318  46  13.5 

319  46  Sai 

320  47  41.5 

45  51.0 

46  3bJi 
«7  18.8 

151.89 
151.64 
151.78 

0.28 

0.14 

—0.01 

.99«2047 
.9942854 
.9943671 

33.3 
33.8 
34.3 

2  49  10.78 
2  45  14.87 
2  41  18.96 

10 
11 
12 

41 
43 

321  48  28.5 

322  49    4.2 

323  49  43.3 

48    0.6 

48  41.1 

49  2ai 

151.72 
151.66 
151.G9 

-1-0.11 
0J22 
0.30 

.9944500 
.9945340 
.9946191 

34.7 
35.1 
35.6 

2  87  23j05 
2  88  27.14 
2  29  31.23 

13 

14 
15 

44 
45 
46 

324  50  20.7 

325  50  56.5 

326  51  aOA 

49  57^ 

50  33.1 

51  6.9 

151.68 
151.46 
151.88 

0.35 
0.37 
0.86 

.9947058 
.9947926 
.9948811 

36.1 
36.6 
37.2 

2  25  35.83 
2  21  39^ 
2  17  43.51 

16 
17 
18 

47 
48 
49 

827  {»    2.7 

328  52  33.1 

329  58     1.6 

51  39.0 

52  9.8 
98  37.7 

151.31 
ISIJO 
161.15 

0.81 
0J24 
0.15 

.9949710 
.9950622 
.9951549 

37.7 
38.3 
38.9 

2  13  47.60 
2    9  51.69 
2    5  55.78 

19 
20 
21 

SO 
51 
52 

330  58  28.2 

331  58  52.9 

332  54  15.7 

58    4.2 
58  28.7 
58  51.4 

151.07 
1504»9 
150.81 

-1-0.05 

—0.08 

0.21 

.9952491 
.9953449 
•9954^5 

39.5 

40.2 
41.0 

2     1  59.88 
1  58    3.97 
1  54    8.06 

22 
23 
24 

58 
54 
55 

338  54  86.6 

334  54  55.5 

335  55  12.7 

54  12.2 
54  814) 
54  48.1 

150.83 
150.75 
15048 

0.34 
0.46 
0.56 

.9955420 
.9956483 
.9957464 

41.8 
42.6 
43.3 

1  60  12.15 
1  46  16J24 
1  42  20.94 

25 
26 
27 
28 

56 
57 
58 
59 

336  55  28.8 

337  55  «2.1 

338  55  54.3 

339  56    4.8 

55    3.6 
55  17.8 
55  29.4 
55  39.8 

150.61 
150.64 
150.47 
150^40 

0.65 
0.71 
0.75 
a75 

.9958513 
.9959581 
•99o06oT 
.9961769 

44.1 
44.8 
45.5 
46.2 

1  88  24.48 
1  84  28.62 
1  80  32.61 
1  26  86.70 

29 

60 

340  56  1&7 

55  48.6 

150.34 

— a72 

9.9962886 

46^ 

1  22  40.80 

!!««.->«.  amtmiu 

tbtiMtt,*.'*!) 
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GBEENWICH 

MEAN  TOIE. 

1 

THE 

MOON'S 

KKHI'I  IITATHp'I'jm^ 

BOBI80HUI. 

PAKAT.TJIX. 

USRIDIAN  PA88AGS. 

% 

1 

AGE. 

DUtftr 

BilLfor 

I>lff.fi>r 

NOOD. 

lOdnlcht. 

Moon. 

Ihoor. 

MMaldit 

Ihoar. 

Ihoar. 

1 

l€f  ll''.4 

16    i.t 

59'  18".6 

-l!08 

59'     ^.9 

-M5 

h      m 

17  38.4 

m 
2.29 

d 

21.4 

2 

16    3.8 

15  59.7 

58  50.6 

1.21 

58  35.7 

1425 

18  84.5 

2.37 

22.4 

3 

15  55.6 

15  51.4 

58  20.5 

ija 

58    5.1 

1*28 

19  32.2 

2.41 

23.4 

4 

15  47i2 

15  43.0 

57  49.7 

1.98 

57  84.3 

1J28 

20  30.1 

2.38 

24.4 

5 

15  38.8 

15  84.7 

57  19.0 

1.87 

57     8.8 

1^ 

21  26.5 

2.29 

25.4 

6 

15  30.6 

15  26.6 

56  48.8 

1.35 

56  84.0 

1.23 

22  20.0 

2.16 

26.4 

7 

15  22.6 

15  18.7 

56  19.8 

1.31 

56    4.9 

1.19 

23  10.0 

2.01 

27.4 

8 

15  14.8 

15  11.1 

55  50.8 

1.16 

65  87.0 

1.13 

23  56.6 

1.88 

28.4 

9 

15    7.5 

15    4.0 

56  28.7 

IJOQ 

55  ia9 

1.04 

6 

29.4 

10 

15    0.6 

14  57.5 

54  58.7 

0.96 

54  47.3 

0.91 

0  40.8 

1.78 

0.7 

11 

14  54.7 

14  «2.2 

54  86.9 

0.82 

54  27.7 

0.72 

1  21.9 

1.71 

1.7 

12 

14  50.0 

14  48.2 

54  19.7 

o.«o 

64  13.2 

0.47 

2    2.4 

1.69 

2.7 

18 

14  46.9 

14  46.1 

54    8.8 

-0.32 

54    5.2 

-0.16 

2  42.8 

1.70 

3.7 

14 

14  45.8 

14  46.1 

54    4.2 

40.01 

54    5.4 

+0iK> 

3  2a8 

1.74 

4.7 

15 

14  47.1 

14  48.7 

54   '8.9 

0.39 

54  14.7 

0J>9 

4    6.5 

1.81 

5.7 

16 

14  50.9 

14  58.9 

54  23.0 

0.79 

54  88.8 

1.00 

4  51.6 

1.94 

6.7 

17 

14  57.5 

15     1.8 

54  47.1 

1.31 

56    8.0 

MS 

5  39.6 

2.06 

7.7 

18 

15    6.8 

15  12.4 

55  21.3 

1.62 

65  41.9 

1.81 

6  30.7 

2.18 

8.7 

19 

15  18.6 

15  25.3 

56    4.7 

1417 

56  29Jt 

S.12 

7  24.4 

2.27 

9.7 

ao 

15  32.4 

15  39.9 

56  55.5 

S.23 

57  22.9 

S.31 

8  19.9 

2.32 

10.7 

21 

15  47.6 

15  55.3 

57  51.0 

3.34 

68  19.2 

S4{2 

9  15.9 

2.32 

11.7 

22 

16    2.8 

16  10.0 

58  46.8 

3J25 

59  13.8 

S.13 

10  11.2 

2.28 

12.7 

23 

16  16.7 

16  22.8 

59  38.0 

1.95 

60    0.3 

1.72 

11    5.2 

2.22 

18.7 

24 

16  28.0 

16  32.2 

60  19.5 

1.44 

60  85.1 

1.12 

11  58.0 

2.19 

14.7 

25 

16  85.8 

16  87.3 

60  46.6 

0.77 

60  58.8 

+0.40 

12  50.1 

2.17 

15.7 

26 

16  38.1 

16  87.6 

60  56.6 

+0.03 

60  54.9 

"0.83 

13  42.4 

2.20 

16.7 

27 

16  36.0 

16  33.3 

60  48.9 

60  39.1 

0.97 

14  35.8 

2.26 

17.7 

28 

16  29.7 

16  25.3 

60  25.8 

-0.66 
1.23 

60    9.6 

IM 

15  31.0 

2.35 

18.7 

20 

16  20l2 

16  14.6 

50  50.9 

-143 

59  80.4 

-1.75 

16  28.2 

2.42 

19.7 

24 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  ijQtukn. 

DHL 
liorlm. 

BiflL 
forlm. 

Hoar. 

Diff. 
farlm. 

Uff. 
forlm. 

FRIDAY   1. 

SUNDAY  a 

0 

13  46  35.61 

■ 
9.8187 

S.16  3^  5il 

II 
19.980 

0 

15  4r  32.51 

■ 
9.4658 

S.2#  1  1*3 

n 

&8ap 

1 

13  48  54.54 

9.8171 

16  47    4.3 

19.136 

1 

15  44    0.50 

9.4678 

24    7    6.8 

6.616 

2 

13  51  13.66 

9.8905 

16  59    9Si 

13J»9 

2 

15  46  28.61 

9.4008 

24  12  51iJ 

6.668 

3 

13  53  32.99 

9.8930 

17  11    7.7 

11.933 

3 

15  48  56.83 

9.4719 

24  18  26.4 

6.610 

4 

13  55  52.53 

9.8378 

17  22  59.7 

11.818 

4 

15  51  25.16 

9.4780 

24  23  52.3 

6.856 

5 

13  58  12.28 

9M6 

17  34  45.2 

11.708 

5 

15  53  53.60 

9w4747 

24  29    9.0 

OJMB 

6 

14    0  32J24 

941848 

17  46  24.1 

11.608 

6 

15  56  22.14 

9.4764 

24  34ia4 

6y047 

7 

14    2  52.41 

9.8879 

17  57  56.3 

11.481 

7 

15  58  50.78 

9.4780 

24  39  14.5 

4.601 

8 

14    5  12.80 

18    9  21.8 

11.868 

8 

16    1  19.51 

9.4706 

24  44    3.3 

4.736 

9 

14    7  33.40 

9.8451 

18  20  40.4 

11.368 

9 

16    3  48.33 

9.4800 

24  48  42.7 

4.679 

10 

14    9  54.21 

9.8487 

18  31  52.1 

11.187 

10 

16    6  17^ 

9.4893 

24  53  12.7 

4.499 

11 

14  12  15.24 

9.8093 

18  42  56.8 

11.090 

11 

16    8  46i21 

9.4886 

24  57  33-3 

4.966 

12 

14  14  36.48 

9.8657 

18  53  54.5 

10.909 

12 

16  11  15.26 

9.4847 

25    1  44.5 

4.106 

13 

14  16  57.93 

9.8W9 

19    4  45.1 

10.788 

13 

16  13  44.37 

9.4867 

25    54&3 

8J51 

14 

14  19  19.59 

9.8097 

19  15  28.5 

louws 

14 

16  16  ia54 

9A866 

25    9  38.5 

8.798 

15 

14  21  41.46 

9J083 

19  26    4.6 

10.549 

15 

16  18  42.76 

9.4874 

25  13  21J2 

8.684 

16 

14  24    3ii5 

9.8006 

19  36  33.4 

16 

16  21  12.03 

9.4861 

25  16  54.4 

8.476 

17 

14  26  25.85 

9.8788 

19  46  54.8 

10.306 

17 

16  23  41.34 

9.4887 

25  20  18.1 

8.816 

18 

14  28  48.36 

9.8708 

19  57    8.7 

10.170 

18 

16  26  10.68 

9.4803 

25  23  32J2 

8.166 

19 

14  31  11.07 

9.8803 

20    7  15.1 

10.044 

19 

16  28  40.05 

9.4007 

25  26  36.8 

9.007 

20 

14  33  33.99 

9.8680 

20  17  13.9 

0.018 

20 

16  31    9.44 

9.4000 

25  29  31.8 

9.818 

21 

14  35  67.11 

9^670 

20  27    5.1 

0.700 

21 

16  33  38.85 

9U009 

25  32  17.2 

5um 

22 

14  38  20.44 

9.8006 

20  36  48:6 

0.660 

22 

16  36    8iJ7 

25  34  53.1 

9.610 

23 

14  40  43.97 
SAT 

VRDA 

S.20  46  24.3 
lY  2. 

0.680 

23 

16  38  37.69 
MG 

9.4004 

>NDA1 

S.25  37  19.4 
r  4. 

9.850 

0 

14  43    7.71 

9.8878 

S.20  55  52.1 

0.806 

0 

16  41    7.11 

9U008 

S.25  39  36.1 

9.199 

1 

14  45  31.65 

9.4007 

21    5  12.0 

0.966 

1 

16  43  36.52 

9.4001 

25  4143.2 

9U»0 

2 

14  47  55.79 

9.4040 

21  14  23.9 

9.181 

2 

16  46    5.92 

9.4886 

25  43  40.7 

1.080 

3 

14  50  20.13 

9.4078 

21  23  27.7 

8.007 

3 

16  48  35J39 

9.4808 

25  45  28.7 

1.790 

4 

14  52  44.66 

9.4106 

21  32  23.4 

8.863 

4 

16  51    4.63 

9.4887 

25  47    7.1 

1.560 

5 

14  55    9.39 
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N.  6  45    6.6 

13.543 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Boor. 

Dlff. 
fiirliii. 

DHL 
forlm. 

Eonr. 

Bight  ABoeoBion. 

WL 
Ibrlm. 

DHL 
forlm. 

wed: 

NESD. 

A.Y   13. 

FRIDAY 

15. 

0 

h     m     8 
0  12  19.95 

a 
1.8040 

N.  i^4^    d'.6 

13.543 

0 

h     m     8 
1  41  10.43 

s 
1.9185 

N.16    l'2^:6 

10.869 

1 

0  14    8^ 

1.8051 

6  57  38.3 

13.518 

1 

1  43    5.65 

1.9333 

16  11  41.9 

10.307 

3 

0  15  56.57 

1.8003 

7  10    8.1 

13.483 

2 

1  45    1.09 

1.9358 

16  21  58.4 

10.343 

3 

0  17  44.98 

1.8074 

7  22  36.1 

13.463 

3 

1  46  .56.75 

1.9395 

16  32  11.0 

10.179 

4 

0  19  33.46 

1.8087 

7d5    2.2 

13.431 

4 

1  48  52,64 

1.9333 

16  42  19.7 

10.113 

5 

0  21  22.02 

1.8100 

7  47  26.4 

13.889 

5 

1  50  48.77 

1.9373 

16  52  24.5 

10.047 

6 

0  23  10.66 

1.8114 

7  59  48.7 

13.857 

6 

1  52  45.13 

1.9413 

17    2  25.3 

9.960 

7 

0  24  59.39 

1.8138 

8  12    9.1 

13.834 

7 

1  54  41.72 

1.9453 

17  12  22.0 

9.913 

8 

0  26  48J» 

1.8143 

8  24  27.6 

13.391 

8 

1  56  38.55 

1.9493 

17  22  14.7 

9.844 

9 

0  28  37.10 

1.8197 

8  36  44.0 

13.257 

9 

1  58  35.62 

1.9533 

17  32    3.3 

9.776 

10 

0  30  2ai0 

1.8178 

8  48  58.3 

13.333 

10 

2    0  32.93 

1.9573 

17  41  47.8 

9.707 

11 

0  32  15.19 

1.8180 

9    1  10.4 

13.185 

11 

2    2  30.48 

1.9613 

17  51  28.1 

9.637 

12 

0  34    4.38 

1.890T 

9  13  20.3 

13.148 

12 

2    4  28.28 

1.9653 

18    1    4.1 

9.565 

13 

0  35  53.67 

1.823ft 

9  25  28.1 

13.110 

13 

2    6  26.33 

1.9695 

18  10  a5.8 

9.493 

14 

0  37  43.07 

1.834S 

9  37  33.6 

13.073 

14 

2    8  24.63 

1.9737 

18  20    3.2 

9.430 

15 

0  39  32.58 

1.8303 

9  49  36.8 

13.088 

15 

2  10  23.18 

1.9n9 

18  29  26iJ 

9.347 

16 

0  41  22.21 

1.8383 

10    1  37.6 

11.983 

16 

2  12  21.98 

1.9633 

18  38  44.8 

9.373 

17 

0  43  11.96 

1.8903 

10  13  36.0 

11.963 

17 

2  14  21.04 

1.9665 

18  47  58.9 

9.196 

18 

0  45    1.83 

1.8833 

10  25  32.0 

11.913 

18 

2  16  20.36 

1.9908 

18  57    8.4 

9.131 

19 

0  46  51.82 

1.834S 

10  37  25.6 

11.873 

19 

2  18  19.94 

1.9953 

19    6  13.3 

9.044 

20 

0  48  41.94 

i.8ses 

10  49  16.7 

11.880 

20 

2  20  19.79 

1.9996 

19  15  13.6 

8.966 

21 

0  50  32.19 

1.8385 

11    1    5.3 

11.787 

21 

2  22  19.90 

3.0040 

19  24    9.2 

8.868 

22 

0  52  22.58 

1.8408 

11  12  51.2 

11.743 

22 

2  24  20^28 

3.0065 

19  33    0.1 

8.809 

23 

0  54  13.10 
THI 

1.84S1 

FRSDA 

N.ll  24  34.5 
T   14. 

11.699 

23 

2  26  20.93 

SATl 

9.0130 

[JRDA 

N.19  41  46.2 
Y   16. 

8.729 

0 

0  56    3.76 

1.8455 

N.ll  36  15.1 

11.655 

0 

2  28  21.85 

3U)176 

N.19  50  27J5 

8.649 

1 

0  57  54.57 

1.8480 

11  47  53.0 

11.610 

1 

2  30  23.04 

3.0223 

19  59    3.9 

8.567 

2 

0  59  45.53 

1.8505 

11  59  28iJ 

11.564 

2 

2  32  24.51 

3.0366 

20    7  35.4 

8.4B4 

3 

1    136.64 

1.8581 

12  11    0.6 

11.517 

3 

2  34  26.26 

3.0315 

20  16    1.9 

8.400 

4 

1    3  27.90 

1.8557 

12  22  30iJ 

11.470 

4 

2  36  28.29 

3.0361 

20  24  23.3 

8.316 

5 

1    5  19.32 

1.8563 

12  33  56.9 

11.433 

5 

2  38  30.59 

3.0407 

20  32  39.6 

8.380   1 

6 

1    7  10.90 

1.8610 

12  45  20.7 

11.373 

6 

2  40  33.17 

3.0458 

20  40  50.8 

8.144 

7 

1    9    2.64 

1.8887 

12  56  41.5 

11.833 

7 

2  42  36.03 

3U)500 

20  48  56.9 

8.056  1 

8 

1  10  54.55 

1.8665 

13    7  59.4 

11.372 

8 

2  44  39.18 

3.0548 

20  56  57.7 

7.970 

9 

1  12  46.63 

1.8605 

13  19  14JJ 

11.333 

9 

2  46  42.61 

3.0606 

21    4  53.2 

7.883 

10 

1  14  38.88 

1.8735 

13  30  25.9 

11.170 

10 

2  48  46.33 

3.0643 

21  12  43.4 

7.793 

11 

1  16  31.38 

1.8755 

13  41  34.5 

11.117 

11 

2  50  50.33 

3.0691 

21  20  28^2 

7.703 

12 

1  18  28  94 

1.8785 

13  52  39.9 

11.064 

12 

2  52  54.62 

3.0789 

21  28    7.5 

7.611 

13 

1  20  16.74 

1.8815 

14    3  42.1 

11.010 

13 

2  54  59.20 

3.0787 

21  35  41.3 

7.519 

14 

1  22    9.72 

1.8846 

14  14  41.0 

10.955 

14 

2  57    4.07 

3.0835 

21  43    9.6 

7.436 

15 

1  24    2.89 

1.8878 

14  25  36.6 

10.900 

15 

2  59    9J23 

3.0668 

21  50  32.4 

7.883 

16 

125  56.25 

1.8910 

14  36  28.9 

16 

3    1  14.68 

3.0933 

21  57  49.5 

7.389 

17 

1  27  49.81 

1.8048 

14  47  17.8 

10.787 

17 

3    3  20.42 

3.0963 

22    5    0.9 

7.144 

18 

129  43.57 

1.8976 

14  58    3.3 

10.730 

18 

3    5  26.46 

3.1081 

22  12    6.6 

7.047 

19 

1  31  37.53 

1.9010 

15    8  45.3 

10.673 

19 

3    7  32.80 

3.1060 

22  19    6.4 

6.949 

20 

1  33  31.69 

1.9044 

15  19  23.8 

10.613 

20 

3    9  39.43 

3.1130 

22  26    0.3 

6.851 

21 

135  2a06 

1.9078 

15  29  58.7 

10.553 

21 

3  11  46.35 

3.1178 

22  32  48.3 

6.753 

22 

137  20.64 

1.9113 

15  40  30.0 

10.493 

22 

3  13  53.57 

3.1236 

22  39  30.4 

6.653 

23 

1  39  15.43 

1.9149 

15  50  57.7 

10.431 

23 

3  16    1.09 

3.1278 

22  46    6.5 

6.551 

24 

1  41  10.43 

1.9185 

N.16    1  21.6 

10.869 

24 

3  18    8.90 

3.1337 

N52  52  36.6 

6.450  1 
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GREENWICH  MEAN  TIME.                                          1 

THE  MOOD'S  BIGHT  A8GB98I0N  AND  DBCXINATIOH. 

Hour. 

Bight  AfMiuiQii. 

Diff. 
torlm. 

I>Mlbtt«Oll. 

via. 

forlm. 

Soar. 

DM. 
tolm. 

— 

vm. 

itarlm. 

SU] 

^DAY 

17. 

TUESDAY  19. 

0 

3  18    8.90 

8 
3.1897 

N.2sf5d3d'.6 

II 
6.450 

0 

5    5  52.60 

• 
33496 

K,25  48  5d3 

0390  . 

1 

3  20  17.00 

3.1376 

22  59    0.5 

6348 

1 

5    8  13iJ6 

93468 

25  49  273 

0.400  ! 

2 

3  22  25.40 

3.143fl 

23    5  18.3 

6.344 

2 

5  10  34.11 

33490 

25  49  505 

0309 

3 

3  24  34.10 

3.14T4 

23  11  29.8 

6.140 

3 

5  12  55.14 

33531 

25  50    4.4 

0.107  ' 

4 

3  26  4a09 

3.1fiS8 

23  17  35.0 

6385 

4 

5  15  16.36 

33561 

25  50  10.1 

0394 

5 

3  28  52.37 

S.16T3 

23  23  33.9 

5339 

5 

5  17  37.76 

33000 

25  50    7.3 

0.119 

6 

3  31    1.95 

3.1091 

23  29  26.4 

5393 

6 

5  19  59.33 

33069 

25  49  55J9 

03B9  ^ 

7 

3  33  11.83 

9.1«70 

23  35  12.5 

5.715 

7 

5  22  21,07 

33687 

25  49  a5,9 

0395  1 

8 

3  35  22.00 

9.1718 

23  40  52.1 

5307 

8 

5  24  42.98 

33665 

25  49    7-3 

0348  ! 

9 

3  37  32.46 

3.17«7 

23  46  25.2 

5.497 

9 

5  27    5.05 

93603 

25  48  30.1 

0399 

10 

3  39  43.21 

3.1816 

23  51  51.7 

5386 

K) 

5  29  27.27 

337n 

25  47  44  JJ 

03n 

11 

3  41  54.26 

3.1865 

23  57  11.5 

5.975 

11 

5  31  49.65 

93741 

25  46  49.5 

0.908 

19 

3  44    5.60 

3.1018 

24    2  24.6 

5.168 

12 

5  34  12.17 

93765 

25  45  46.0 

1.180  ! 

13 

3  46  17.23 

3.1961 

24    7  31.0 

5350 

13 

5  36  34.83 

93788 

25  44  33.8 

1.377  1 

14 

3  48  29.15 

3.9009 

24  12  30.6 

4386 

14 

5  38  57.63 

33810 

25  43  12.8 

1398  1 

15 

3  50  41.35 

3J097 

24  17  23.3 

4331 

15 

5  41  20.56 

93883 

25  41  43.0 

1310  1 

16 

3  52  53.84 

3.3106 

24  22    9.1 

4.705 

16 

5  43  43.63 

93008 

25  40    4.4 

1.T17 

17 

3  55    6.61 

3.3168 

24  26  47.9 

4369 

17 

5  46    6.82 

3.8878 

25  38  16.9 

1366  , 

18 

3  57  19.67 

3.3900 

24  31  19.7 

4373 

18 

5  48  30.12 

33098 

25  36  20.6 

9.019 

19 

3  59  33.01 

3.3347 

24  35  44.5 

4364 

19 

5  50  53.54 

93913 

25  34  15.4 

9.100 

20 

4    14a63 

3.3394 

24  40    2^ 

4386 

20 

5  53  17.06 

93099 

25  32    1.3 

9300 

21 

4    4    0.53 

3.3840 

24  44  12.8 

4.117 

21 

5  55  40.68 

93046 

25  29  38.3 

9300 

22 

4    6  14.70 

3.3886 

24  48ia2 

8397 

22 

5  58    4.41 

93903 

25  27    6.3 

9.000 

23 

4    8  29.15 
MO 

3.3483 

NDAY 

N.24  52  12^ 

la 

8375 

23 

6    0  28^23 
WED] 

930n 

STESDj 

N.25  24  25J3 
\Y  20. 

s.m 

0 

4  10  43.88 

33477 

NiJ4  56    1.1 

8.753 

0 

6   2  52.14 

93901 

NJK  21  35^ 

9307 

1 

4  12  58.88 

3JUS3 

24  59  42^ 

8339 

1 

6    5  16.13 

93906 

25  18  36J{ 

0367 

2 

4  15  14.14 

3^1166 

25    3  105 

8.505 

2 

6    7  40i» 

93018 

25  15  28.6 

0307 

3 

4  17  29.67 

3JM10 

25    6  43.0 

8360 

8 

6  10    4.35 

93000 

25  12  11.7 

0367 

4 

4  19  45,47 

3.3664 

25  10    2.1 

8355 

4 

6  12  28.57 

93041 

25    8  45.8 

0307 

5 

4  22    1.53 

33698 

25  13  lae 

8.139 

5 

6  14  52.85 

93061 

25    5  10J9 

0367 

6 

4  24  17.85 

9JS741 

25  16  17.5 

8303 

6 

6  17  17.19 

93000 

25    1  27.0 

8307! 

7 

4  26  34.43 

93788 

25  19  ia7 

3374 

7 

6  19  41.58 

24  67  34.1 

0367  1 

8 

4  28  51JK 

33835 

25  22    2.2 

3.745 

8 

6  22    6.02 

93076 

24  53  32.1 

4.108  ; 

9 

4  31    8.34 

33967 

25  24  43.0 

3.615 

9 

6  24  30.50 

93088 

24  49  21.1 

4309  1 

10 

4  33  25.67 

33909 

25  27  laO 

3385 

10 

6  26  55.02 

93669 

24  45    1.1 

4300   1 

11 

4  35  43.25 

3.3950 

25  29  41.2 

3.855 

11 

6  29  19.57 

93604 

24  40  32.0 

43001 

12 

4  38    1.07 

33900 

25  3158.5 

3338 

12 

6  31  44.15 

93098 

24  35  53.9 

4.710 

13 

4  40  19.13 

33080 

25  34    7.9 

3390 

13 

6  34    8.75 

93103 

24  31    6.8 

4300  • 

14 

4  42  37.43 

93060 

25  36    9.3 

1357 

14 

6  36  33.37 

93105 

24  26  10.7 

6310  i 

15 

4  44^.96 

33107 

25  38    2.7 

1338 

15 

6  38  58.01 

93107 

24  21    5.6 

6.100 

16 

4  47  14.72 

33145 

25  39  48.0 

1.689 

16 

6  41  22.66 

93100 

24  15  51.5 

6310  • 

17 

4  49  33.70 

33183 

25  41  25.2 

1354 

17 

6  43  47.32 

93110 

24  10  28.4 

0300  ' 

18 

4  51  52.90 

33310 

25  42  54.3 

1318 

18 

6  46  11.96 

93110 

24    4  56.3 

5.010 

19 

4  54  12.32 

3.8355 

25  44  15.8 

1.983 

19 

6  48  36.64 

93100 

23  59  15.2 

6.70D 

20 

4  56  31.96 

33390 

25  45  28.1 

1.145 

20 

6  51    1J29 

93107 

23  53  25.1 

0310 

21 

4  58  51.81 

33835 

25  46  32.6 

1307 

21 

6  53  25.93 

9.4106 

23  47  26.1 

0300 

22 

5    1  11.87 

93SS0 

25  47  28.8 

0369 

22 

6  55  50.55 

1      93103 

23  41  18.1 

9Jaffl 

23 

5    3  32.14 

3.8898 

25  48  16.7 

0.780 

23 

6  58  15.14 

,      93098 

23  35    lis 

0300 

24 

5    5  52.60 

3.8436 

N.25  48  56.3 

.0390 

24 

7    0  39.71 

1      93098 

N23  28  35.4 

0364 

X. 
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GREENWICH  M£AN  TIME. 

"" 

TJm  MOON'8  RICffiT  ASGENSEON  AND  DEClJIiATION. 

Hoar. 

1 

DM. 

foclm. 

IMiaittfoii. 

DIfl. 
fcrlm. 

Boo. 

DML 
Ibrliii. 

Uff. 
Ibrlin. 

THUBSDAY  21. 

SATURDAY  28. 

0 

h    m    ■ 
7    0  39.71 

■ 

NJSf  9^31^4 

0 

h    m     ■ 
8  54  44^^6 

8 

9.1106 

N.1^3^  15^6 

19303 

I 

7    3    4^ 

%Mn 

93  99    0.7 

6Mi 

1 

8  57    4.02 

9.Si)84 

15  24  24.3 

13308 

3 

7    5  98.75 

%M»\ 

93  15  17.9 

6.W9 

9 

8  59  9a66 

9.1908 

15  11  2a7 

13313 

3 

7    7  53JIJ1 

M074 

93    894^ 

6.M6 

3 

9    1  4ai7 

^jifnq 

14  58  22.7 

13.117 

4 

7  10  17.63 

3.4MT 

93    193.9 

7.111 

4 

9    4    9.56 

9.1391 

14  45  12.5 

13319 

5 

7  19  49X>1 

S.4000 

99  54  14.1 

7J17 

5 

9    6  91.89 

9.»00 

14  31  56J2 

13310 

6 

7  15    6.34 

s.4Ma 

99  46  55i^ 

7J1S 

6 

9    8  40.95 

9.1178 

14  18  34.0 

13318 

7 

7  17  30.69 

MOIS 

99  39  98.1 

7.190 

7 

9  10  59.95 

9.11M 

14  5  ao 

13316 

8 

7  19  54.84 

S.40>S 

99  31  59.0 

7JfT4 

8 

9  13  18.82 

9JI194 

13  51  32i2 

13.011 

9 

7  99ia99 

%jm\ 

99  94    7  J2 

7.118 

9 

9  15  37.56 

9.1114 

13  37  59.7 

13.706 

10 

7  94  4a06 

iMW 

99  16  13.8 

ijm 

10 

9  17  5&18 

9J0O4 

13  94    7^ 

13388 

11 

7  37    7.10 

MB06 

99    8  11.8 

8.100 

11 

9  90  14.69 

9.1070 

13  10  ia6 

13300 

19 

7  99  31.05 

%M» 

99    0    1.9 

8.347 

19 

9  99  33.06 

%»^ 

19  56  90^2 

13364 

13 

7  31  54.99 

Mm 

91  51  49.1 

8.111 

13 

9  94  51.35 

9J0M 

19  42  18.5 

14373 

14 

7  34  ia71 

%»m 

9143  14.5 

8.M0 

14 

9  27    9.50 

9.1010 

19  98  11.5 

14.168 

15 

7  36  49.49 

$Mm 

9134  38.5 

8.870 

15 

9  99  97JS3 

9.9900 

19  13  59.3 

14346 

16 

7  39    6.06 

%»m 

91  95  54.1 

8.110 

16 

9  31  45.44 

9,9017 

11  50  49.1 

14390 

17 

7  41  99J9 

9J017 

91  17    1-3 

8.0M 

17 

9  34    a94 

9.99« 

11  45  19.8 

14.419 

18 

7  43  53.04 

1.1001 

91    8    0.1 

0.001 

18 

9  36  90.93 

9.9040 

11  30  59.6 

14303 

19 

7  46  1640 

%M» 

90  58  50.6 

$jm 

19 

9  38  38.59 

9.9031 

11  16  20.6 

14379 

90 

7  48  39.66 

SJ80B 

90  49  39.9 

0.181 

90 

9  40  56.00 

9JVO0 

11    1  43.9 

14360 

91 

7  51    9.89 

9J»l 

90  40    7.0 

0.410 

91 

9  43  13.37 

9.9887 

10  47    9.6 

14.197 

93 

<7  S3  95.88 

S.I884 

90  30  33U) 

0.0U 

99 

9  45  30.64 

OJMTO 

10  39  16.7 

14309 

93 

755  48^ 

SJU1 

N^  90  50.9 

O.'MB 

93 

\      9  47  47.81 

9.9880 

N.10  17  96^ 

14370 

PB 

aa>AY 

92. 

SUJ 

NTDAY 

24. 

0 

7  58  11J8 

tJWOO 

N.90  11    0^ 

0.001 

0 

9  50    4  J8 

93817 

N.10    2  31i» 

14317 

1 

8    0  34.49 

surm 

90    1    9.7 

10.006 

1 

9  59  91.85 

9JK90 

9  47  39.5 

16.017 

9 

8    US7M 

tjrm 

19  50  56.6 

10.107 

9 

9  54  38.79 

9J»04 

9  32  294 

16.086 

3 

8    5  19JJ7 

%rtu 

19  40  49.6 

lOJOO 

3 

9  56  55.50 

9.9780 

9  17  22.3 

16.161 

4 

8    7  41-97 

SJ73ft 

19  30  90  J 

10.410 

4 

9  59  19.90 

9jm4 

9    2  11.3 

16316 

5 

8  10    4.96 

%XW 

19  19  51i) 

io.a«o 

5 

10    1  98.81 

9.9780 

8  46  56.5 

16378 

6 

8  12  9643 

9jm 

19    9  13.6 

10.087 

6 

10    3  45.33 

9.9747 

8  31  37.9 

16340 

7 

8  14  4849 

ajwi 

18  58  98.7 

10.814 

7 

10    6    1.77 

9.9788 

a  16  15.6 

16300   1 

6 

8  17  10.43 

•M7 

18  47  36JJ 

10.000 

8 

10    8  18.13 

9.9790 

8    0  49.8 

16366 

9 

819  39.95 

M0a7 

18  36  36.1 

HUMS 

9 

10  10  3441 

9.3706 

7  45  20.6 

16314   j 

10 

8  9153.94 

ibSOOS 

18  95  98.5 

11.10T 

10 

10  12  50.69 

9.3606 

7  99  48.1 

16368 

U 

8  94  15.51 

S4«eft 

18  14  13.5 

11.110 

11 

10  15    6.76 

9.9884 

7  14  124 

16330 

19 

896  36.95 

S40M 

18    9  51J2 

11.413 

19 

10  17  92.83 

9.9618 

6  58  33.5 

16.671 

13 

8  98  58.97 

S>I54S 

17  51  91.6 

11.A0S 

13 

10  19  38.83 

9.9663 

6  42  51.6 

16.731 

14 

8  31.19.46 

^}|»f9 

17  39  44.8 

ujsn 

14 

10  91  54.77 

9.3663 

6  27    6.8 

16.760 

15 

8  33  40.59 

%»K0 

17  28    0.8 

11.70:1 

15 

10  94  10.65 

9.9849 

6  11  19.2 

16316   1 

16 

8  36    1.45 

%WIB 

17  16    9.8 

11.000 

16 

10  96  26.47 

9.96» 

5  55  29.0 

16360 

17 

838  99^25 

%Mn 

17    4  11.8 

1*2U»6 

17 

10  98  49.94 

9.9606 

5  39  36.2 

16301 

18 

8  40  49.99 

SJ4M 

16  59    6.9 

13.140 

18 

10  30  57.96 

9JM^17 

5  23  40.9 

16.041 

19 

8  43    347 

M415 

16  39  55.1 

19.914 

19 

10  33  13.64 

9.9600 

5    7435 

163T0 

90 

8  45  93.89 

uam 

16  97  36.4 

19.10T 

90 

10  35  99Jjr 

%am 

4  51  43.3 

16316 

91 

8  47  44.18 

2.1119 

16  15  11.0 

19.418 

91 

10  37  44.86 

93606 

4  35  41.3 

16360 

99 

8  50    4.34 

a.iMO 

16    9  39.0 

19.587 

92 

10  40    0.41 

%,99%^ 

4  19  srjsi 

16363 

93 

8  59  94^ 

S.l»8 

15  50    0.5 

10.800 

93 

10  49  15.98 

93684 

4    3  31.1 

16.U6 

94 

8  54  44.96 

tJlM 

N.15  37  15.6 

19.809 

24 

10  44  31.42 

93870 

N.  3  47  23il 

16.146 

30 
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XI. 


GEEENWICH  MEAN  TIME. 

THK  JiOON'S  BIGHT  ASGENSION  AM)  DECLINATION. 

Hoar. 

Bight  Afloenston. 

DUL 
forlm. 

Ibrlm. 

aonr. 

Right  AMemion. 

DUL 
forlm. 

DHL 
forlm. 

MONDAY  25. 

WEDNESDAY  27. 

0 

W44  3L42 

■ 

N.  3  d  23.2 

16.146 

0 

h    m     a 
12  33  28.76 

• 
3UHM7 

S.    9     6^6 

16.883 

1 

10  46  46.88 

S.3576 

3  31  13.6 

16.178 

1 

12  35  47.11 

3.8070 

9  21  11.9 

16.980 

2 

10  49    2.32 

3.3673 

3  15    2.4 

16.100 

2 

12  38    5.60 

8.8008 

9  36  27.4 

16.397 

3 

10  51  17.74 

3.3660 

2  58  49.8 

16.333 

3 

12  40  24.22 

3.8117 

9  5139.2 

16.163 

4 

10  53  33.14 

3.3667 

2  42  35.8 

16JU8 

4 

12  42  42.99 

8.8143 

10    6  47.0 

IM» 

5 

10  55  48.53 

3.3666 

2  26  20.5 

16.368 

5 

12  45    1.91 

3.8107 

10  21  50.7 

ujm 

6 

10  58    3^1 

3.3668 

2  10    4.1 

16.383 

6 

12  47  20.99 

3.8108 

10  36  50.1 

14.M6 

7 

11    0  19iW 

3.3663 

1  53  46.6 

16.380 

7 

12  49  40.23 

3.8310 

10  51  45.2 

14.888 

8 

11    2  34.65 

3.3663 

1  37  28.2 

16.818 

8 

12  51  59.63 

3.8346 

11    6  35.9 

14.808 

9 

11    4  50.02 

3.3663 

121    9.0 

16.836 

9 

12  54  19.18 

3.8978 

11  21  22.1 

14.781 

10 

11    7    5^ 

3.3668 

1    4  49.1 

16.886 

10 

12  56  38.89 

3.8800 

1136    3.7 

14.688 

11 

11    9  20.77 

3.3566 

0  48  28.6 

16.846 

11 

12  58  58.77 

3.8897 

11  50  40.6 

14.674 

12 

11  11  36.16 

3.3667 

0  32    7,6 

16.868 

12 

13    1  18.82 

gOTgff 

12    5  12.6 

14.403 

13 

11  13  51.57 

3^670 

N.  0  15  46.2 

16.360 

13 

13    3  39.04 

3.8888 

12  19  39.7 

14.410 

14 

11  16    7.00 

3.3678 

S.  0    0  35.4 

16.863 

14 

13    5  59.43 

3.8413 

12  34    1.8 

ujm 

15 

11  18  22.45 

3.3677 

0  16  57.2 

16.863 

15 

13    8  19.96 

3.8440 

12  48  18.8 

14.340 

16 

11  20  37.93 

3.9663 

0  33  19.0 

16.863 

16 

13  10  40.70 

3.8460 

13    2  30.5 

14.16S 

17 

11  22  53.44 

3.3666 

0  49  40.7 

16.860 

17 

13  13    1.60 

3.8490 

13  16  36.9 

14JM3 

18 

11  25    8.99 

3.3604 

1    6    2.1 

16.866 

18 

13  15  22.68 

9.86S9 

13  30  37.9 

18.071 

19 

11  27  24.57 

3.3600 

1  22  23,3 

16.860 

19 

13  17  43.95 

3.8660 

13  44  33.4 

18.878 

ao 

11  29  40.19 

3.3606 

1  38  44.1 

16.843 

20 

13  20    5.40 

3.8600 

13  58  23J2 

18.788 

21 

11  31  55.85 

3.3618 

1  55    4.3 

16JI83 

21 

13  22  27.03 

14  12    7.3 

18.687 

22 

11  34  11.56 

3.3633 

2  11  23.8 

16JI30 

22 

13  24  48.84 

3.8660 

14  25  45.6 

18.660 

23 

1136  27.32 

3.3683 

S.  2  27  42.6 

16.306 

23 

13  27  10.84 

3.8661 

S.14  39  18.0 

13.400 

TU] 

ESDA1 

f  26. 

fHU 

RSDA 

Y  2a                1 

0 

11  38  43.14 

SJ9643 

S.  2  44    0.5 

16.300 

0 

13  29  33.02 

3.8713 

s.14  53  44.4 

13.880 

1 

11  40  59.02 

3.3663 

3    0  17.4 

16.373 

1 

13  31  55.38 

3.8748 

15    6    4.7 

13.388 

2 

11  43  14.96 

3.3663 

3  16  33.2 

16.368 

2 

13  34  17.94 

3JI776 

15  19  18.8 

13.184 

3 

11  45  30.97 

3.3678 

3  32  47.8 

16.383 

3 

13  36  40.69 

3.8807 

15  32  26.6 

13j0n 

4 

11  47  47.05 

S.9686 

3  49    1.0 

16.300 

4 

13  39    3.63 

3.8888 

15  45  27.9 

13.008 

5 

11  50    3M 

3.9606 

4    5  12.8 

16.184 

5 

13  41  26.76 

3.8870 

15  58  22.7 

13.800 

6 

11  52  19.43 

3.3711 

4  21  23.0 

16.167 

6 

13  43  50.08 

3.8003 

16  11  11.0 

13.781 

7 

11  54  35.74 

3.3736 

4  37  31.6 

16.130 

7 

13  46  13.59 

3.8088 

16  23  52.8 

13.640 

8 

11  56  52.14 

3.3740 

4  53  38.4 

16.000 

8 

13  48  37.29 

3.8066 

16  36  27.9 

19.697 

1    9 

11  59    8.63 

3.3766 

5    9  43.3 

ujom 

9 

13  51    1.18 

3J007 

16  48  56.1 

13.413 

i  10 

12    1  25J21 

3.3773 

5  25  46J2 

16.083 

10 

13  53  25.26 

3.4090 

17    1  17.4 

13J996 

111 

12    3  41.89 

3.3788 

5  41  46.9 

16J»6 

11 

13  55  49.54 

3U061 

17  13  31.6 

13.178 

1  12 

12    5  58.66 

3.3804 

5  57  45.4 

16.067 

12 

13  58  14.01 

3.4008 

17  25  38.7 

184)60 

!  13 

12    8  15.54 

3.3831 

6  13  41.6 

16.017 

13 

14    0  38.67 

3.4136 

17  37  38.7 

11.040 

!  14 

12  10  32.52 

3.3888 

6  29  35.3 

16.876 

14 

14    3    3.52 

3.4167 

17  49  31.4 

11.810 

i  15 

12  12  49.60 

3.3866 

6  45  26.4 

16.881 

15 

14    5  28.56 

3.4IR8 

18    1  16.8 

llw086 

!16 

12  15    6.79 

3.3876 

7    1  14.8 

16.786 

16 

14    7  53.79 

8U390 

18  12  54.8 

11.612 

i  17 

12  17  24.10 

3.3806 

7  17    0.4 

16.787 

17 

14  10  19.21 

9.4363 

18  24  25.3 

11.447 

I  18 

12  19  41.53 

3.3816 

7  32  43.1 

16.687 

18 

14  12  44.82 

3.4388 

18  35  48.3 

11.831 

i  19 

12  21  59.08 

3.3086 

7  48  22.9 

16.686 

19 

14  15  10.62 

3.4814 

18  47    3.7 

11.108 

20 

12  24  16.75 

3.3056 

8    3  59.5 

16.668 

20 

14  17  36.60 

3.4346 

18  58  11.4 

ujon 

21 

12  26  34.55 

3.30T8 

8  19  32.9 

16.698 

21 

14  20    2.76 

3.4876 

19    9  11.2 

10.883 

22 

12  28  52.48 

3JHX» 

8  35    3.0 

16.473 

22 

14  22  29.11 

8.4407 

19  20    3.1 

10.600 

23 

12  31  10ii5 

3.8038 

8  50  29.6 

16.413 

23 

14  24  55.64 

3.4487 

19  30  47.1 

10.667 

24 

12  33  28.76 

3.8047 

S.  9    5  52.6 

16.363 

24 

14  27  22.36 

3.4466 

S.19  4123.1:    10.686  || 
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GREEI9WICH  MEAN  TDCE. 


THS  MOON'S  BIGHT  A8CEN8I0K  ABD  DECLINATION. 


PHASES  OP  THE  MOON. 


d  h      m 

<C  Last  Qnarter,     . 1  21  59.9 

#  New  Moon, 9  8      4.6 

3)  Fint  Quarter, 17  12  19.6 

O  Fun  Moon, 24  16  43.4 


d      h 
C  Apogee, 13    23.4 

C  Perigee,   .    .    . 26      1.5 


Msa 


32 

FEBRUARY 

^    1861. 

Xllf. 

GREENWICH  MEAN  TMR 

LUNAK  DISTANCES. 

i4 

Ster'8  NaiM 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

m^- 

of 

VJh. 

of 

IX^- 

«r 

Podtkm. 

DUL 

JML 

DHL 

DUE. 

1 

Pollux 

W. 

99  52'    ^ 

3190 

lof  37^33 

9836 

103°  22' 56 

9387 

105'  y  5^ 

9847 

Jupiter 

W. 

67  96  55 

SM3 

69  23  50 

9970 

71  10  33 

3370 

7257    4 

9387 

Begulus 

W. 

62  55  37 

saoi 

64  41  36 

9300 

66  27  23 

3317 

68  12  57 

3336 

Saturn 

W. 

53  10  13 

saoi 

54  56  11 

9300 

56  41  58 

3316 

58  27  35 

3394 

Antares 

£. 

37    131 

9903 

35  15  20 

9300 

33  29  21 

3300 

31  43  35 

3318 

Venus 

E. 

77  21  52 

368T 

75  44  54 

9606 

74    8    9 

9705 

72  31  36 

971& 

a  Aquiln 

E. 

91  48' 11 

9663 

90  14  51 

3861 

88  41  ^ 

3870 

87    845 

9881 

Sun 

£. 

101  58    3 

96ia 

100  19  26 

9634 

98  41    3 

9633 

97    253 

964S 

2 

Jupiter 

W. 

81  46  32 

SS90 

83  31  48 

9330 

85  16  51 

9348 

87    141 

S867 

Begulus 

W- 

76  57  43 

3869 

78  42    2 

9378 

80  26    8 

3887 

82  10    2 

9300 

Satum 

W. 

67  12  49 

9663 

68  57  17 

3373 

70  41  32 

3880 

72  25  36 

S380 

Spica 

W. 

23    0    4 

340S 

24  43  35 

3407 

26  27    0 

3411 

28  10  19 

3417 

Antares 

£. 

2258    1 

3364 

21  13  34 

3373 

19  29  21 

3883 

17  45  22 

9904 

Venus 

£. 

64  32    3 

tns 

62  56  47 

9m 

61  21  43 

3783 

59  46  53 

9793 

a  AquilsB 

£. 

79  27  47 

9M8 

77  56  29 

3066 

76  25  32 

3983 

74  54  58 

3001 

SUH 

IL 

88  55  ]^ 

S600 

87  18  20 

9700 

85  41  40 

9710 

84"   6  13 

9719 

3 

Jupiter 

W. 

95  42  38 

9401 

97  26  11 

3410 

99    9  31 

3410 

100  52  38 

9498 

Begulus 

W. 

90  46  17 

3441 

92  28  53 

3460 

94  11  17 

9460 

95  53  28 

3468 

Saturn 

W. 

81    2  49 

3469 

82  45  38 

9441 

84  28  15 

9440 

86  10  40 

9456 

Spica 
Venus 

W. 

36  44  39 

9451 

3827    1 

9460 

40    9  12 

9467 

41  51  12 

9«75 

£. 

51  55  56 

9643 

50  22  25 

3603 

48  49    5 

9863 

47  15  58 

9873 

a  AquilsB 

E. 

67  28  31 

3117 

66    042 

3144 

64  33  26 

3178 

63    645 

8304 

Sum 

£. 

76    6  11 

9760 

74  31    2 

9770 

7256    6 

3786 

71  21  23 

9708 

4 

Jupiter 

W. 

109  25    5 

9473 

111    6  57 

9483 

112  48  36 

3401 

114  31    2 

94M 

Bruins 

W. 

104  21  12 

3618 

106    2    7 

3099 

107  42  50 

9030 

109  23  21 

9040 

Satum 

W. 

94  39  37 

4M08 

96  20  47 

9611 

96    1  45 

9090 

99  42  31 

9039 

Spica 
Venus 

W. 

50  18  22 

9616 

51  59  13 

9694 

53  39  53 

3633 

55  20  22 

9540 

E. 

39  33  33 

9691 

38    1  41 

9031 

3630    2 

3041 

34  58  35 

9050 

a  Aquiln 

£. 

56    325 

3306 

54  41    4 

3448 

53  19  36 

3404 

51  59    5 

3540 

Sun 

E. 

63  30  57 

9647 

61  57  30 

9666 

60  24  15 

3866 

58  51  13 

9870 

5 

Saturn 

W. 

106    3  14 

9873 

100  42  46 

9668 

111  22    6 

3601 

113    1  13 

9000 

Spica 

W. 

63  39  52 

9668 

65  19  11 

9601 

66  58  19 

3600 

68  87  16 

9007 

Antares 

W. 

17  53  55 

3678 

19  33  20 

9666 

21  12  34 

3606 

22  51  36 

9009 

Venus 

E. 

27  24  21 

9806 

2554    6 

3006 

2424    3 

3017 

22  54  11 

3037 

Sun 

E. 

51    9    6 

9094 

49  37  17 

9034 

48    5  41 

3043 

46  34  17 

3059 

6 

Spica 

W. 

76  49    9 

9640 

78  26  58 

9607 

80    436 

3665 

81  42    3 

9674 

Antares 

W. 

31    4    4 

9643 

32^    0 

9663 

34  19  45 

3660 

35  57  19 

.     9068 

Sun 

£. 

38    0  16 

3001 

3730    4 

3010 

36    0    4 

3091 

34  30  17 

8001 

11 

Sun 

W. 

19    5  36 

3364 

20  28  11 

3366 

21  50  41 

8308 

23  13    5 

noe 

Mars 

£. 

44  22  48 

3366 

42  57  45 

8966 

41  32  53 

3374 

40    8  11 

3383 

a  Arietis 

E. 

54    5  33 

9006 

52  35  15 

3004 

51    5    7 

3013 

49  35  10 

9031 

Aldebaran 

E. 

86  44  32 

3097 

85  14  53 

0084 

83  45  23 

3041 

82  16    1 

3040 

12 

Sun 

W. 

30    3  46 

3493 

31  25  36 

8438 

32  47  21 

3433 

34    9    1 

3430 

Mars 

E. 

33    728 

3389 

31  43  54 

8343 

30  20  31 

3858 

28  57  21 

3365 

a  Arietis 

£. 

42    752 

8060 

40  38  54 

3008 

39  10    5 

8077 

37  41  27 

3085 

Aldebaran 

E. 

74  51  25 

3063 

73  22  5& 

3001 

71  54  34 

3006 

70  26  20 

3103 

Pollux 

E. 

116  50  44 

3060 

115  21  44 

3064 

113  52  50 

8060 

112  24    2 

3073 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

j'feg 

star's  NaoM 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

of 

XVh. 

of 

XVlUb. 

of 

XXJh. 

of 

PodtSon. 

o 

DHL 

DHL 

Diff. 

Plfl. 

1 

Pollux 

W. 

loisdd 

MM 

108°  37^21 

9800 

110°2l'48 

3*76 

112°   ^5^ 

9884 

Japiter 

W. 

74  43  23 

ssm 

76  29  29 

9804 

78  15  22 

3S13 

80    1    3 

9331 

Rc^lus 

W. 

69  58  19 

9884 

71  43  29 

9843 

73  28  26 

3861 

75  13  11 

3360 

Saturn 

W. 

60  13    0 

3881 

61  58  14 

9880 

63  43  17 

3846 

65  28    9 

3366 

Antares 

£. 

29  58    2 

9897 

28  12  42 

9888 

26  27  35 

3345 

24  42  41 

3866 

Venus 

E. 

70  55  16 

9796 

69  19    9 

9784 

67  43  14 

3744 

66    7  32 

3768 

a  Aqutlie 

£. 

85  36    2 

9809 

84    333 

9006 

82  31  20 

3918 

80  59  24 

3933 

Sun 

E. 

95  24  56 

9809 

93  47  11 

9600 

92    938 

3071 

90  32  19 

9681 

2 

Jupiter 

W. 

88  46  18 

9806 

90  30  42 

9876 

92  14  53 

3883 

93  58  52 

3803 

Bc^lus 

W. 

83  53  43 

9«06 

85  37  11 

9414 

87  20  26 

3493 

89    328 

3433 

Saturn- 

W. 

74    9  27 

9887 

75  53    6 

9406 

77  36  33 

9416 

79  19  47 

3438 

Spica 

W. 

29  53  30 

94M 

31  36  31 

9480 

33  19  28 

3486 

35    2    6 

9448 

Antarea 

E. 

16    1  38 

9404 

14  18    9 

9416 

12  34  56 

9496 

10  51  59 

9438 

Venus 

E. 

58  12  16 

9808 

56  37  52 

9818 

55    3  41 

9833 

53  29  43 

3838 

a  Aquil» 

E. 

73  24  47 

8033 

71  55    1 

8043 

70  25  42 

8067 

68  56  52 

8091 

Sun 

E. 

82  28  58 

9799 

80  52  56 

9780 

79  17    8 

9749 

77  41  33 

3769 

3 

Jupiteir 

W. 

102  35  33 

9487 

104  18  15 

9446 

106    0  44 

9466 

107  43    1 

3404 

b4;u1q8 

w. 

97  35  26 

9477 

99  17  11 

9486 

100  58  44 

9406 

102  40    4 

3604 

Saturn 

w. 

87  52  52 

9407 

89  34  52 

9476 

91  16  39 

9485 

92  58  14 

3498 

Spica 
Venus 

w. 

4333    1 

9488 

45  14  38 

9491 

46  56    4 

9499 

48  37  19 

3607 

E. 

45  43    4 

9889 

44  10  22 

9893 

42  37  53 

9903 

41    5  37 

3913 

a  AquilsB 

E. 

61  40  41 

8988 

60  15  17 

8373 

'58  50  34 

8313 

57  26  36 

3863 

Sun 

E. 

69  46  52 

9806 

68  12  34 

9618 

66  38  29 

3838 

65    4  37 

3887 

4 

Jupiter 

W. 

116  11  16 

9800 

117  55  17 

9617 

119  36    6 

3636 

121  16  43 

3686 

BeguloB 

W. 

111    3  39 

9649 

112  43  44 

9667 

114  23  38 

9606 

116    3  19 

3676 

Saturn 

W. 

101  23    4 

9588 

103    3  25 

9640 

104  43  34 

9666 

106  23  30 

3664 

Spica 
Venus 

W. 

57    0  39 

9648 

58  40  45 

9667 

60  20  39 

9606 

62    0  21 

3674 

E. 

33  27  20 

9060 

31  56  17 

9960 

30  25  26 

3960 

28  54  48 

3969 

a  Aquilae 

E. 

50  39  35 

8008 

49  21    9 

80T9 

48    3  52 

8743 

46  47  49 

8817 

Sun 

E. 

57  18  23 

9886 

55  45  45 

3806 

54  13  20 

9906 

52  41    7 

3914 

5 

Saturn 

W. 

114  40    8 

9610 

116  18  50 

3616 

117  57  20 

3097 

119  35  38 

9687 

Spica 
Antares 

W. 

70  16    1 

9616 

71  54  35 

9034 

73  32  58 

3083 

75  11    9 

9640 

W. 

24  30  28 

9610 

26    9    9 

9619 

27  47  38 

3030 

29  25  57 

9686 

Venus 

E. 

21  24  32 

8080 

19  55    4 

8046 

18  25  48 

3066 

16  56  45 

8066 

Sun  • 

E. 

45    3    4 

9863 

4332    4 

3073 

42    1  16 

3981 

40  30  40 

9901 

6 

Spica 

W. 

83  19  18 

9689 

84  56  22 

9600 

86  33  15 

3096 

88    9  57 

3707 

Antares 

W. 

37  34  42 

9070 

39  11  54 

9686 

40  48  54 

3003 

42  25  44 

3701 

Sun 

E. 

33    043 

8043 

31  31  22 

8063 

30    2  13 

8003 

28  33  17 

8078 

11 

Sun 

w. 

24  35  24 

8409 

25  57  38 

8407 

27  19  47 

3413 

28  41  50 

8418 

Mars 

£. 

38  43  40 

•994 

37  19  21 

8803 

35  55  12 

3313 

34  31  14 

8822 

a  Arietis 

E. 

48    5  23 

8030 

46  35  46 

8006 

45    6  18 

8044 

43  37    0 

8063 

Aldebaran 

E. 

80  46  49 

8000 

79  17  46 

8068 

77  48  51 

8000 

76  20    4 

8076 

12 

Sun 

W. 

35  30  37 

8441 

36  52    7 

8440 

38  13  31 

8461 

39  34  50 

ai64 

Mars 

E. 

27  34  24 

8877 

26  11  41 

8880 

24  49  12 

8403 

23  26  58 

8416 

a  Arietis 

E. 

36  1^59 

8006 

34  44  41 

8101 

33  16  33 

8110 

31  48  36 

3119 

Aldebaran 

E. 

68  58  14 

8100 

67  30  15 

8116 

66    224 

3131 

64  34  40 

8197 

FoUux 

E. 

110  55  20 

8078 

109  26  43 

8063 

107  58  11 

8066 

106  29  44 

8000 

34 
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LUNAR  DISTANCES. 

13 

Ste's  Nam* 

P.L. 

P.L. 

P.L. 

P.L. 

kdA 

Noon. 

•f 

Iflh- 

«f 

Vlb. 

•f 

IXh. 

or 

Poaitton. 

Biff. 

SIff. 

DIff. 

sw. 

Sun 

W. 

40°  56'    ^ 

1498 

42^17'!^ 

8469 

43^3^2^ 

8465 

4/59'2S 

8408 

Aldebantn 

E. 

63    7    3 

IISS 

61  39  33 

8188 

60  12    9 

1148 

58  44  52 

8140 

PoUnx 

£. 

105    1  21 

aoos 

103  33    2 

8086 

102    4  47 

8000 

100  36  36 

8101 

14 

StJN 

W. 

51  44    3 

un 

53    453 

8478 

54  25  42 

8477 

55  46  32 

8477 

Aldebaran 

E. 

51  30    1 

S178 

50    320 

8178 

48  36  45 

8188 

47  10  16 

8188 

PoUax     - 

£. 

93  16  21 

SIM 

91  48  23 

8110 

90  20  26 

8111 

88  52  30 

8111 

15 

Sun 

W. 

62  30  52 

t4Tl 

63  51  49 

8467 

65  12  50 

8468 

66  33  55 

8460 

Aldebanm 

£. 

39  59  22 

tsis 

38  33  31 

8998 

37    7  49 

8380 

35  42  15 

8880 

Pollux 

E. 

81  32  42 

1105 

80    4  39 

8108 

78  36  33 

8101 

77    824 

8008 

Jupiter 

E. 

111  58    3 

Mas 

110  28  37 

8086 

106  59    9 

8088 

107  29  37 

8090 

R^tdus 

E. 

118  29  20 

toe? 

117    0  54 

8088 

115  32  24 

8081 

114    3  51 

mm 

16 

Sun 

W. 

73  20  35 

t4S6 

74  42  12 

8437 

76    3  58 

8418 

77  25  53 

8410 

Pollux 

E. 

69  46  35 

wn 

68  17  57 

8071 

66  49  12 

8065 

65  20  19 

8060 

Jupiter 

E. 

100    0  38 

1006 

98  30  31 

9900 

97    0  17 

9808 

95  29  55 

9086 

Regulus 

£. 

106  39  47 

9m 

105  10  39 

8046 

103  41  23 

8080 

102  11  58 

8089 

Saturn 

E. 

115  21  26 

MtO 

113  52    2 

8083 

112  22  29 

8036 

110  52  48 

8018 

17 

Sun 

W. 

84  17  51 

taw 

85  40  47 

8864 

87    356 

8sa 

88  27  18 

8889 

Mars 

W. 

2335    3 

S393 

24  58  49 

8803 

26  22  58 

8384 

27  47  28 

8306 

a  Arietis 

W. 

18    8  22 

81S7 

19  35  47 

8107 

21    3  48 

8081 

22  32  21 

8056 

Pollux 

£. 

57  53  51 

1099 

56  24    5 

8018 

54  54    8 

8005 

5324    1 

9005 

Jupiter 

E. 

87  55  41 

SMS 

86  24  16 

9888 

84  52  39 

9034 

83  20  50 

9013 

Regulus 

E. 

94  42  32 

SOW 

93  1!^    5 
101  51    6 

9978 

91  41  26 

9060 

90  10  34 

9088 

Saturn 

E. 

103  21  52 

S07S 

9064 

100  20    8 

9054 

98  48  57 

3043 

16 

Sun 

W. 

95  27  41 

saw 

96  52  33 

8951 

98  17  42 

8386 

99  43    8 

8991 

Man 

W. 

34  55    9 

8180 

36  21  42 

8168 

37  48  36 

8145 

39  15  51 

8130 

o  Arietis 

W. 

30    2  16 

»so 

31  33  31 

9089 

33    5    9 

9014 

34  37  10 

9806 

Pollux 

E. 

45  50  28 

9846 

44  19    6 

9087 

42  47  36 

9097 

41  15  51 

3016 

Jupiter 

E. 

75  38    7 

9853 

74    4  47 

9840 

72  31  11 

9897 

70  57  18 

9818 

Regulus 

E. 

82  32  38 

9808 

81    0  16 

9884 

79  27  37 

9870 

77  54  40 

9656 

Saturn 

E. 

91    9  22 

9881 

89  36  39 

9808 

88    339 

9865 

86  30  22 

9841 

19 

Sun 

W. 

106  55    1 

8188 

108  22  24 

8131 

109  50    8 

8104 

111  18  13 

8086 

Main 

W. 

46  37  25 

8080 

48    650 

8030 

49  36  38 

8001 

51    6  49 

9989 

a  Arietis 

W. 

42  23    2 

9806 

43  57  23 

9788 

45  32    7 

9760 

47    7  15 

9f760 

Pollux 

E. 

33  33  56 

9870 

32    1    1 

9868 

30  27  55 

9868 

28  54  42 

9854 

Jupiter 

E. 

63    3  12 

9788 

61  27  22 

9739 

59  51  12 

9707 

58  14  41 

9601 

Regius 

E. 

70    5  13 

9T80 

68  30  19 

9765 

66  55    5 

r48 

65  19  29 

9789 

Saturn 

E. 

78  39  14 

9786 

77    4    1 

9740 

75  28  26 

9788 

73  52  30 

9717 

90 

Sun 

W. 

118  44  20 

9001 

120  14  44 

9073 

12145  32 

9868 

123  16  44 

9804 

Mars 

W. 

58  43  46 

9886 

60  16  24 

9866 

61  49  27 

9846 

63  22  55 

9896 

a  Arietis 

W. 

55    9    6 

9667 

56  46  44 

9688 

58  24  47 

9619 

60    3  16 

9600 

Aldebantn 

W. 

23  56    3 

9860 

25  26  55 

9013 

26  58  58 

9863 

2832    5 

9818 

Jupiter 

£. 

50    633 

9606 

48  27  46 

9680 

46  48  36 

9673 

45    9    2 

9655 

Rc^us 

E. 

57  15  52 

9645 

55  37  58 

9638 

53  59  41 

9610 

52  20  59 

9809 

Saturn 

E. 

65  47  18 

9683 

64    9    6 

9614 

62  30  30 

9607 

60  51  31 

9680 

Spica 

E. 

111  18  37 

9641 

109  40  38 

9098 

106    2  14 

9604 

106  23  85 

9666 

21 

Mars 

W. 

71  16  49 

9735 

72  52  55 

9706 

74  29  28 

9686 

76    6  27 

9606 

a  Arietis 

W. 

68  22  15 

9504 

70    3  23 

9486 

71  44  57 

9406 

73  26  58 

9448 

XVI. 
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' 

GREENWICH  MEAN  TIM£. 

- 

LUNAB  P13TAKCBa 

^4 
13 

Btar'fNw 

M 

Midnight, 

P.L. 
•f 

XVH- 

P.L. 
Of 

xvm*»- 

P.L. 
Of 

XXP»- 

P.L. 
0t 

Foflitkm. 

SIff. 

Diff. 

Biff. 

DIff. 

Sun 

W. 

46'20'a6l 

1471 

45^412^ 

8473 

49^  ii& 

8474 

50°23'li 

8470 

AJdebanua 

£. 

57  17  42 

•IM 

55  50  38 

8100 

54  23  40 

8168 

52  56  47 

8160 

PoUnx 

£. 

99    826 

$108 

97  40  22 

8106 

96  12  19 

8106 

94  44  19 

8110 

14 

Sun 

W. 

57    7  22 

t47« 

58  28  13 

8476 

59  49    5 

8474 

61    9  58 

8473 

Aldebaran 

E. 

45  43  53 

8193 

44  17  36 

8196 

42  51  25 

8304 

41  25  20 

8:209 

Fdlu 

£. 

87  24  34 

8110 

85  56  37 

8110 

84  28  40 

8110 

83    0  42 

8108 

15 

Sun 

W. 

67  55    5 

UH 

69  16  20 

8480 

70  37  40 

8446 

71  59    5 

8441 

Aklebann 

£. 

34  16  52 

U» 

32  51  40 

8300 

31  26  41 

8973 

30    1  57 

8988 

PoUnx 

E. 

75  40  12 

8004 

74  1155 

8001 

72  43  34 

8086 

71  15    7 

8063 

ciiipiter 

E. 

106    0    0 

8038 

104  30  18 

8031 

103    0  31 

8016 

101  30  38 

8010 

Rf^us 

E. 

112  35  13 

8078 

111    6  30 

8060 

109  37  42 

8064 

108    8  48 

8006 

16 

Sun 

W. 

78  47  58 

8403 

80  10  12 

8804 

81  32  35 

8386 

8255    8 

38n 

Pollux 

E. 

63  51  19 

800!) 

62  22  10 

8046 

60  52  53 

8098 

59  23  27 

3080 

Japiter 

E. 

93  59  25 

8078 

92  28  45 

3970 

90  57  55 

3963 

89  26  54 

3053 

B^ubis 

E. 

100  42  25 

8034 

99  12  42 

8016 

97  42  49 

8006 

96  12  46 

3090 

Satian 

E. 

109  22  56 

8010 

107  52  56 

8001 

106  22  47 

3098 

104  52  25 

3964 

17 

Sun 

W. 

89  50  53 

8810 

91  14  42 

8806 

92  38  46 

1204 

94    3    5 

8370 

Hon 

W. 

29  12  19 

8348 

30  37  31 

8381 

32    3    3 

8314 

33  28  56 

3197 

a  Arietis 

w. 

24    1  25 

8083 

25  30  58 

8000 

27    059 

3060 

28  31  25 

9960 

Pollux 

£. 

51  53  42 

3086 

50  23  12 

3977 

48  52  30 

3966 

47  21  35 

3007 

Jnpiter 

£. 

8148  47 

3901 

80  16  30 

3890 

78  43  58 

3S78 

77  11  11 

3860 

B^nlufl 

£. 

88  39  28 

8046 

87    8    8 

3080 

85  36  34 

3933 

84    4  44 

3910  ' 

Sstam 

E. 

97  17  32 

3081 

95  45  52 

3030 

94  13  58 

3907 

92  41  48 

3004  . 

18 

Sun 

W. 

101    8  52 

8308 

102  34  55 

8100 

104    1  17 

•    8178 

105  27  59 

1 
8106 

Urn 

W. 

40  43  27 

8110 

42  1124 

8093 

43  39  43 

8076 

45    823 

8067 

aAiietis 

w. 

36    934 

3878 

37  42  21 

3860 

39  15  31 

3843 

40  49    5 

3834  1 

PoUnx 

£. 

39  43  53 

3906 

38  11  42 

3807 

36  39  19 

3867 

35    644 

3879 

Jupiter 

£. 

6923    7 

3790 

67  48  38 

3106 

66  13  50 

3769 

64  38  42 

3708 

Renins 

£. 

76  21  25 

3843 

74  47  51 

3897 

73  13  58 

3813 

7139  46 

3706  1 

Satun 

£. 

84  56  47 

3836 

83  22  53 

3811 

81  48  40 

3796 

80  14    7 

3781 

19 

Sun 

W. 

112  46  41 

8067 

114  15  31 

8048 

115  44  44 

8080 

117  14  20 

SOIO 

Mar9 

W. 

52  37  24 

3968 

54    823 

3044 

55  39  46 

3034 

57  11  34 

3900 

a  Arietb 

W. 

48  42  48 

3789 

50  18  45 

3718 

51  55    7 

3606 

53  31  54 

3676 

PoUux 

£. 

27  21  24 

3803 

25  48    4 

3808 

24  14  45 

3807 

22  41  31 

3860 

Jupiter 

E. 

56  37  49 

367» 

55    035 

3607 

53  22  58 

3640 

51  44  57 

3633 

B4;uhi8 

E. 

63  43  31 

3710 

62    7  11 

3698 

60  30  28 

3681 

58  53  22 

3663 

Satmn 

E. 

72  16  13 

07OO 

70  39  33 

3684 

69    2  31 

3666 

67  25    6 

9640 

ao 

Sun 

W. 

124  48  20 

3014 

126  20  21 

3804 

127  52  47 

3876 

129  25  38 

3864 

Maif 

W. 

64  56  49 

3806 

66  31    9 

3786 

68    556 

3766 

69  41    9 

3740 

a  Arietia 

W. 

61  42  11 

3081 

63  21  32 

3061 

65    1  20 

3048 

66  41  34 

3038 

Aldobaiaa 

W. 

30    6  10 

3776 

31  41    9 

3788 

33  16  59 

ro3 

34  53  36 

3669 

Jupiter 

£. 

4329    5 

3588 

41  48  44 

3030 

40    7  59 

3008 

38  26  50 

34B6 

Begulus 

E. 

50  41  53 

3^4 

49    223 

3066 

47  22  28 

3688 

.4542    8 

3030 

Sfttum 

£. 

59  12    8 

3063 

57  32  21 

1646 

55  52  10 

3037 

54  11  34 

3010 

l^ca 

£. 

104  44  11 

3007 

103    4  31 

3040 

101  24  25 

3080 

99  43  53 

3011 

31 

Mart 

W. 

77  43  58 

3646 

79  21  45 

3636 

81    0    4 

3607 

82  38  49 

3089 

a  ArietiB 

w. 

75    9  25 

1430 

76  52  19 

3410 

78  35  39 

3301 

80  19  26 

3374 

36 
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GREENWICH  MEAN 

TIME. 

n 

hVSAE  TyiSTASCBS. 

¥ 

21 

Bter's  Name 

P.L. 

p.ii. 

P.I*. 

P.L. 

«Dd 

Noon. 

of 

Ulh. 

of 

Vlh. 

of 

IXh. 

of 

Podtkm. 

DUL 

DUt 

DI& 

DUL 

Aldebanm 

W. 

36°30'5^ 

98S8 

38°  9'    i 

3606 

39°47'4tJ 

3560 

41^27'    & 

3566 

Jupiter 

E. 

36  45  17 

SMTO 

35    3  21 

3468 

33  21    2 

3438 

31  38  21 

9433 

Regius 

E. 

44    1  23 

3603 

42  20  13 

3485 

40  38  39 

3466 

38  56  41 

9451 

Saturn 

E. 

52  30  35 

3493 

50  49  12 

3476 

49    7  25 

3460 

47  25  15 

3443 

Spica 

E. 

98    255 

34»3 

96  21  31 

3474 

94  39  41 

3455 

92  57  24 

3436 

22 

Mara 

W. 

84  17  59 

35d0 

85  57  36 

3551 

87  37  38 

3538 

89  18    5 

3515 

a  Arietis 

W. 

82    338 

3856 

83  48  16 

3838 

85  33  20 

3831 

87  18  49 

3804 

Aldebaran 

W. 

49  52  57 

3431 

51  35  47 

3410 

53  19    8 

3889 

55    259 

9366 

Begnlus 

E. 

30  21    0 

S37S 

28  36  46 

3360 

26  52  12 

3846 

25    7  20 

9336 

Saturn 

E. 

38  48  45 

3398 

37    424 

3855 

35  19  45 

3344 

33  34  49 

9333 

Spica 

E. 

84  19  29 

3846 

82  34  37 

.  3838 

80  49  19 

3311 

79    336 

9995 

23 

Mara 

W. 

97  46  24 

3433 

99  29  13 

3417 

101  12  23 

3408 

102  55  54 

9388 

a  Arietid 

W. 

96  12  15 

8336 

98    0    5 

-3310 

99  48  17 

3107 

101  36  49 

9184 

Aldebaran 

w. 

63  49  21 

3116 

65  35  56 

3350 

67  22  56 

8348 

69  10  19 

9839 

PoUux 

w. 

22    222 

3406 

23  45  49 

3865 

25  30  14 

3330 

27  15  30 

9896 

Spica 

E. 

70    9    2 

3316 

68  20  59 

3303 

66  32  34 

3188 

64  43  48 

9174 

Antares    . 

E. 

115  51  19 

3310 

114    3    6 

8195 

112  14  31 

8180 

no  25  34 

9167 

24 

a  Arietis 

W. 

110  44  15 

3136 

112  34  35 

3116 

114  25  10 

9107 

116  15  58 

'     9099 

Aldebaran 

W. 

78  12  31 

3163 

80    1  54 

3153 

81  51  33 

3143 

83  41  28 

9133 

PoUux 

W. 

36  11  43 

3186 

38    0  31 

3170 

39  49  44 

3155 

41  39  19 

9141 

Spica 

E. 

55  35  12 

3116 

53  44  38 

3107 

51  53  49 

3098 

50    2  46 

9oeol 

ijktares 

E. 

101  15  59 

3107 

99  25  11 

3098 

97  34    8 

3086 

95  42  50 

9079 

25 

Aldebaran 

W. 

92  54  10 

3099 

94  45  11 

3094 

96  36  19 

9000 

98  27  33 

9067 

PoUuz 

W. 

50  51  50 

3091 

52  43    3 

3084 

54  34  27 

9077 

56  26    1 

9073 

Jupiter 
Spica 

W. 

21  34  49 

3064 

23  26  43 

3054 

25  18  53 

3044 

27  11  18 

9035 

E. 

40  44  44 

3060 

38  52  43 

3056 

37    0  36 

3053 

35    825 

9053 

Antares 

E. 

86  23  15 

3044 

84  30  50 

3040 

82  38  18 

3086 

80  45  40 

9033 

36 

Aldebaran 

W. 

107  44  22 

S066 

109  35  42 

9088 

HI  26  59 

9093 

113  18  11 

9996 

PoUux 

W. 

65  45  18 

3061 

67  37  18 

3061 

69  29  18 

9061 

71  21  17 

9to63 

Jupiter 

W. 

3636    1 

.3014 

38  29  13 

3013 

40  22  27 

30U 

42  15  40 

9014 

Regius 

W. 

28  43  13 

3060 

30  35  15 

3057 

32  27  21 

3055 

34  19  29 

9055 

Saturn 

W. 

21  13  36 

3147 

23    323 

3138 

24  53  39 

3114 

26  44  17 

9103 

Antares 

E. 

71  21  34 

3037 

69  28  42 

3038 

67  35  51 

3030 

65  43    3 

9033 

a  Aquiln 

E. 

121  22  22 

S833 

119  48  23 

8798 

118  13  46 

9768 

116  38  36 

9746 

5W 

Pollux 

W. 

80  40  10 

3063 

82  31  37 

3088 

84  22  55 

3095 

86  14    2 

3101 

Jupiter     • 

W. 

51  40  57 

3033 

53  33  42 

3037 

55  26  19 

3043 

57  18  46 

9050 

R4«4n« 

W. 

43  39  43 

3069 

45  31  30 

3074 

47  23    9 

9079 

49  14  40 

3086 

Saturn 

W. 

36    0  18 

3065 

37  51  40 

3086 

39  43    0 

3090 

41  34  15 

9094  1 

Antares 

E. 

56  20  17 

3053 

54  28    6 

3060 

52  36    5 

3066 

50  44  14 

9074  1 

a  Aquilaa 

E. 

108  36  50 

3679 

106  59  42 

9673 

105  22  25 

9668 

103  45    2 

1 
9666  1 

28 

PoUux 

W. 

95  26  37 

3147 

97  16  25 

3157 

99    5  57 

3168 

100  55  13 

9180 

Jupiter 

W. 

66  38    6 

3093 

68  29  18 

3103 

70  20  14 

3113 

72  10  53 

9135 

B^ulus 

W. 

58  29  21 

3138 

60  19  37 

3138 

m    9S8 

3148 

63  59  24 

9159 

W. 

50  48  32 

3136 

52  38  51 

3135 

54  28  57 

3144 

56  18  49 

9154 

Antares. 

E. 

41  28    8 

3118 

39  37  37 

3130 

37  47  23 

3140 

35  57  25 

9151 

a  Aquil» 

E, 

05  38  13 

3681 

94    1    7 

3689 

92  24  12 

3696 

90  47  29 

9708 

Sun 

E. 

133  30  10 

3441 

131  47  33 

3450 

130    5    9 

9461 

128  23    1 

9479 

XVIII. 


FEBRUARY,    1861. 


37 


. 

GREENWICH  MEAN  TIME. 

JjXnSAU  BISTAHCES. 

21 

Ster^NMi 

M 

p.ii. 

p.ii. 

P.L. 

P.L. 

and 

Midnight. 

of 

XVh. 

or 

XVlllh. 

of 

XXIh- 

of 

P(MltlOll« 

DUt 

DUt 

DUt 

Dur. 

Aldebaian 

w. 

43°  y    & 

30f7 

Aidd 

3603 

46°28'5S 

3478 

48°10  3« 

3454 

Jupiter 

E. 

29  55  19 

34M 

28  11  57 

3S95 

26  28  15 

3381 

24  44  13 

3867 

Regulns 

£. 

37  14  19 

3414 

35  31  33 

3418 

33  48  24 

3403 

32    4  53 

3387 

Saturn 

E, 

45  42  41 

3497 

43  59  45 

3411 

42  16  26 

9896 

40  32  46 

3389 

Spica 

E. 

91  14  41 

3118 

89  31  32 

3400 

87  47  57 

3883 

86    356 

3864 

23 

Man 

W. 

.90  58  57 

3196 

92  40  13 

3461 

94  21  53 

3464 

96    3  57 

2448 

a  Arietis 

W. 

89    4  42 

2287 

90  51    0 

3371 

92  37  42 

3956 

94  24  47 

2340 

Aldebaran 

W. 

56  47  20 

9848 

58  32  10 

3899 

60  17  27 

9311 

62    3  11 

3293 

Begttlus 

E. 

23  22  13 

3397 

21  36  53 

3390 

19  51  22 

9316 

18    5  46 

3317 

Saturn 

E. 

31  49  37 

9834 

30    4  12 

9317 

28  18  37 

9311 

26  32  54 

3308 

Spica 

E. 

77  17  29 

39« 

75  30  57 

9369 

73  44    2 

3346 

71  56  43 

3331 

23 

Man 

W. 

104  39  46 

3375 

106  23  57 

3363 

108    8  27 

3349 

109  53  15 

3337 

a  Arietis 

w. 

103  25  41 

3170 

105  14  53 

3159 

107    4  23 

3147 

108  54  11 

3136 

Aldebaran 

w. 

70  58    4 

99U 

72  46  11 

3900 

74  34  39 

3187 

76  23  26 

3175 

PoUux 

w. 

29    1  32 

3970 

30  48  15 

9947 

32  35  33 

3396 

34  23  23 

3905 

Spica 

E. 

62  54  42 

3103 

61    5  17 

9149 

59  15  33 

9137 

57  25  31 

3196 

Antares 

E. 

108  36  17 

3194 

106  46  40 

9141 

104  56  44 

9130 

103    6  30 

9118 

24 

aArietiB 

W. 

118    6  59 

9093 

119  58  11 

9085 

121  49  33 

9079 

123  41    5 

9073 

Aldebaran 

W. 

85  31  37 

3194 

87  21  59 

9116 

89  12  33 

9110 

91    3  17 

9104 

Pollux 

W. 

43  29  15 

3199 

45  19  30 

9118 

47  10    2 

9108 

49    0  49 

9099 

Spica 

E. 

48  11  30 

3089 

4620    3 

3075 

44  28  26 

9060 

42  36  39 

9064 

Antares 

E. 

93  51  18 

9071 

91  59  34 

3063 

90    738 

3056 

88  15  31 

9060 

25 

Aldebaran 

W. 

100  18  52 

9085 

102  10  14 

3085 

104    1  37 

3086 

105  53    0 

2085 

Pollux 

W. 

58  17  ^ 

9068 

60    930 

9065 

62    1  23 

3063 

63  53  19 

2061 

Jupiter 
Spica 

W. 

29    3  57 

3098 

30  56  48 

9093 

32  49  47 

3019 

34  42  52 

9016 

E. 

33  16  11 

3053 

31  23  57 

9059 

29  31  44 

3054 

27  39  34 

9067 

Antares 

E. 

78  52  57 

3030 

77    0  10 

3098 

75    7  20 

9096 

73  14  27 

2096 

'26 

Aldebaran 

W. 

115    9  17 

3101 

117    0  15 

9107 

118  51    3 

3115 

120  41  40 

9133 

PoUux 

W. 

73  13  13 

3066 

75    5    5 

9068 

76  56  53 

9073 

78  48  35 

3077 

Jupter 

W. 

44    8  52 

3016 

46    2    1 

3019 

47  55    6 

9098 

49  48    5 

9037 

Rc^as 

W, 

36  11  38 

3056 

38    3  45 

3008 

39  55  49 

9061 

4147  49 

9064 

Saturn 

W. 

28  35  12 

9099 

30  26  19 

3089 

32  17  35 

9096 

34    8  55 

9085 

E. 

63  50  18 

3035 

61  57  38 

3039 

60    5    4 

9048 

58  12  37 

2048 

aAquiln  . 

E. 

115    2  57 

9797 

113  26  53 

3711 

111  50  28 

2696 

110  13  46 

2668 

27 

Pollux 

W. 

88    4  59 

9100 

89  55  44 

3118 

91  46  16 

9197 

93  36  34 

2187 

Jupiter 

W. 

59  11    3 

9057 

61    3    8 

3066 

6255    0 

9078 

64  46  40 

3083 

Bc^lus 

W. 

51    6    0 

3004 

52  57    9 

3101 

54  48    6 

9110 

56  38  50 

3118 

Saturn 

W. 

43  25  24 

9008 

45  16  26 

3104 

47    7  19 

9111 

48  58    1 

pil8 

Antares. 

E. 

48  52  35 

9009 

47.1    8 

3000 

45    9  54 

9099 

43  18  54 

3109 

a  Aquilte 

E. 

102    7  37 

9666 

100  30  11 

3607 

98  52  47 

9070 

97  15  27 

3676 

28 

PoUux 

W. 

102  44  11 

3199 

104  32  51 

3304 

106  21  12 

3316 

108    9  15 

3930 

Jupiter 

w. 

74    1  14 

3136 

75  51  18 

3147 

77  41    5 

3159 

79  30  35 

3170 

Begulns 

w. 

65  48  53 

3170 

6738    5 

3183 

69  27    0 

9194 

71  15  37 

^  3906 

Saturn 

w. 

58    826 

3164 

59  57  48 

3175 

61  46  53 

9186 

63  35  41 

3196 

Antares 

E. 

34    744 

3163 

32  18  21 

3175 

30  29  16 

9188 

28  40  30 

3200 

a  AquilsB 

E. 

89  11    0 

3790 

87  34  47 

3733 

85  58  51 

3748 

84  23  15 

3766 

Sun 

E. 

126  41    9 

3485 

124  59  34 

3496 

123  18  15 

3509 

121  37  14 

3523 

38 
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AT 

GKEEI^WICH  APPARENT 

NOON. 

1 

THE  SUN'S 

Sldand 
Ttma 

i 

1 
^ 

^ 

af  the 

Seoi- 

dmutcr 

Uw 

MMid- 

iao. 

Bqnstfonor 

adtUdto 

JLppqremi 

Thmt, 

1 

Diftfor  1 
Iboor.  : 

Appamu 

pur.  for 
Ibow. 

VULIn 
Ihsv. 

FrL 
Sat. 
Sun. 

1 

2 
3 

22  49  39.49 
22  53  23.67 
22  57    7.39 

9.368 
9.332 
9.312 

S.   ffd  lC(!l 
7    5  17.8 
6  ^  19.4 

57!o5 
67.31 
57.56 

1^  l6'.26 
16  10.01 
16    9.75 

65.41 
65.34 
65.27 

12   31.82 

12  19.47 
12     6*67 

0.504  . 
0.524  1 
0.543; 

Mon. 

Taes. 

;  Wed. 

4 
5 
6 

23    0  50.65 
23    4  33.47 
23    8  15.89 

9.396 

9.378 
9.361 

6  19  15J» 
5  56    6.2 
5  32  51.8 

57.78 
58.00 
58.90 

16 
16 
16 

9.49 
9.23 

8.97 

65.20 
65.13 
65.07 

11  53.42 
11  39.72 
11  25.62 

0.561 
0.579 

0.595. 

1  Thar. 
Fri. 
Sat 

7 
8 
9 

23  11  57.91 
23  15  39.53 
23  19  20.80 

9.344 
9.336 
9.214 

5    9  32.9 
4  46    9.9 
4  22  43.1 

68J8 
58.66 
58.70 

16 
16 
16 

8.71 
8.45 
8.19 

65.01 
64.95 
64.90 

11  11.13 
10  56.23 
10  40.99 

0.611 

0.G27 
0.642 

Sun. 
Mon. 
Tues. 

10 
11 
12 

23  23     1.74 
23  26  42.35 
23  30  22.66 

9.300 
9.187 
9.174 

3  59  12.9 
3  35  39.9 
3  12    4.3 

56.83 
58.94 
69.04 

16 
16 
16 

7.92 
7.65 
7.39 

64.85 
64.80 
64.76 

10  25.42 

10    9.52 

9  53.30 

0.656 
0.660 
.0.681 

Wed. 
Thur. 
Fri. 

13 
14 
15 

23  34    2.66 
23  37  42.38 
23  41  21.85 

9.162 
9.161 
9.141 

2  48  26.7 
2  24  47.4 
2     1     6.6 

59.13 
50.18 
59.28 

16 
16 
16 

7.13 
6.86 
6.59 

64.72 
64.68 
64.64 

9  36.79 
9  20.01 
9    2.97 

0^693. 
0.706' 
0.716 

Sat. 
:  Sun. 
1  Mon. 

16 
17 
18 

23  45     1.07 
23  48  40.07 
23  52  18.86 

9.131 
9.122 
9.114 

1  37  25.3 
1  13  43.1 
0  50    0.8 

59.^ 
69.S7 

Bosr 

16 
16 
16 

6.32 
6.06 
5.79 

64.61 
64.58 
64.56 

8  45.70 
8  28.19 
8  ia47 

0.734' 
0.732 
0.740  ' 

Tues. 
Wed. 
Thur. 

19 
20 

21 

23  55  57.46 

23  59  35.90 

0    3  14.20 

9.107 
9.101 
9.095 

0  26  18.6 
S.  0    2  36.9 
N.  0  21     8.9 

59.26 
59.22 
69.18 

16 
16 
16 

5.52 
6.25 
4.99 

64.54 
64.52 
64.50 

7  52.57 
7  34.62 
7  16.82 

0.748 
0.755  , 
0.761  1 

Fri. 
Sat. 
Sun. 

22 
23 
24 

0    6  52.38 
0  10  30.45 
0  14    8.44 

9.090 
9.086 
9.084 

0  44  48.4 

1  8  21.4 
1  31  57.5 

59.13 
60.07 

68.98 

16 
16 
16 

4.72 
4.45 
4.18 

64.49 
64.48 
64.47 

6  58.00 
6  39.57 
6  21.06 

0.765 
0.769 
0.773 

Mon. 
Tues. 
Wed. 

25 
26 
27 

0  17  46.39 
0  21  24.32 
0  25    2.24 

9.082 
9.082 
9.082 

1  55  31.3 

2  19    2.4 
2  42  30.7 

68.87 
68.75 
68.63 

16 
16 
16 

8.90 
3.62 
3.34 

64.46 
64.46 
64.46 

6    2.51 
5  43.94 
5  25.35 

0.774 
0.775  1 
0.774  j 

Thur. 

Fri. 

Sat. 

28 
29 
30 
31 

0  28  40.17 
0  32  18.14 
0  35  56.18 
0  39  34.32 

9.083 
9.085 
9.088 
9.093 

8    5  56.0 
8  29  17.8 

3  52  35.7 

4  15  49.4 

58.49 
58.34 
58.17 
57.99 

16 
16 
16 
16 

3.06 
2.78 
2.50 
2.21 

64.46 
64.47 
64.48 
64.49 

5    6.77 
4  4a24 
4  29.78 
4  11.41 

0.773 
0.771 
0.768 
0.764 

Mon. 

32 

0  43  12.55 

9.097 

N.  4  38  58Ji 

67.79 

16 

1.92 

64.51 

8  53.14 

0.759 

Hon. —Mm.  How  of  th* 

t«  fMriac  air  t.  fimad  kr  HbtaMH 

iii«0U8ftMaM 

ffidNMinnM.                 1 

II. 
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AT  GBEENWICH  MEAN 

NOON. 

THE  SUN'S 

1 

i 

1 

Xqaationof 

tobe 

Bight  AMmdon. 

9V.fbr 
Ihoor. 

JppantU 

Sfftfor 
Ibonr. 

wbtraetsd 

jTOfft 

Mean 
Time, 

Sfff-flnr 
Ihoar. 

BidAMftl 

TlDW. 

FrL 

1 

h     m       B 

22  49  37.54 

9.359 

S.  7  28  22.0 

57".05 

12^31.92 

0.504 

h     m      B 

22  37     5.62 

Sat 

2 

22  53  21.75 

9.332 

7    5  29.6 

57.31 

12  19.57 

0.524 

22  41     2.18 

£km. 

3 

22  57    5.50 

9.312 

.      6  42  31.1 

57.55 

12    6.77 

0.543 

22  44  58.73 

Mon. 

4 

23    0  48.80 

9.296 

6  19  27.0 

57.78 

11  53.52 

0.561 

22  48  55.28 

Taes. 

5 

23    4  31.66 

9.278 

5  56  17.5 

58.00 

11  39.82 

0.679 

22  52  51.84 

Wed. 

6 

23     8  14.12 

9.261 

5  33    2.9 

58.20 

11  25,73 

0.595 

22  56  48.39 

Tlwir. 

7 

23  11  56.18 

9.244 

5    9  43.6 

58.38 

11  11.24 

0.611 

23    0  44.94 

Fri. 

8 

23  15  37.84 

9.228 

4  46  20.6 

58.55 

10  56.34 

0.627 

23    4  41.50 

Sat 

9 

23  19  19.15 

9.214 

4  22  53.6 

58.70 

10  41.10 

0.642 

23    8  38.05 

Sun. 

10 

23  23    0.13 

9.200 

3  59  23.2 

58.83 

10  25.53 

0.656 

23  12  34.60 

Mod. 

11 

23  26  40.78 

9.187 

3  35  49.9 

58.94 

10  19.62 

0.669 

23  16  31.16 

Tuee. 

12 

23  30  21.13 

9.174 

3  12  14.1 

594)4 

9  53.42 

0.681 

23  20  27.71 

Wed. 

13 

23  34     1.17 

9.162 

2  48  36.2 

59.12 

9  36.91 

0.693 

23  24  24.26 

Thur. 

14 

23  37  40.94 

9.151 

2  24  56.6 

59.18 

9  20.13 

0.705 

23  28  20.81 

FH. 

15 

23  41  20.46 

9.141 

2     1  15.7 

59.22 

9    3.09 

0.715 

23  32  17.37 

Sat 

16 

23  44  59.73 

9.131 

1  37  33.9 

59.25 

8  45.81 

0.724 

23  36  13.92 

Sun. 

17 

23  48  38.77 

9J22 

1  13  51.5 

59JS7 

8  28.30 

0.732 

23  40  10.47 

Moiu 

18 

23  52  17.61 

9.114 

0  50    8.9 

59.27 

8  10.56 

0.740 

23  44    7.03 

Ttaes. 

19 

23  55  56.26 

9.107 

D26  26.4 

59.25 

7  52.66 

0.748 

23  48    3.58 

Wed. 

20 

23  59  34.75 

9.101 

S.  0    2  44.4 

59.28 

7  34.62 

0.755 

23  52    0.13 

Thur. 

21 

0     3  13.10 

9.095 

N.  0  20  56.7 

59.16 

7  16.41 

0.761 

23  55  56.69 

Fri. 

22 

0    6  51.33 

9.990 

0  44  36.5 

59.18 

6  58.09 

0.765 

23  59  53.24 

Sat 

23 

0  10  29.45 

9.086 

1     8  14.8 

59.07 

6  39.66 

0.769 

0    3  49.79 

Sun. 

24 

0  14    7.49 

9.08^ 

1  31  51.2 

58.96 

6  21.14 

0.772 

0    7  46.35 

Men. 

25 

0  17  45.48 

9.082 

1  55  25.3 

58.87 

6    2.59 

0.774 

0  11  42.89 

Tues. 

26 

0  21  23.46 

9.082 

2  18  56.8 

58.75 

5  44.01 

0.775 

0  15  39.45 

Wed. 

27 

0  25     1.42 

9.082 

2  42  25.5 

58.63 

5  25.42 

0.774 

0  19  36.00 

Thur. 

28 

0  28  39.40 

9.083 

3    5  51.1 

58.49 

5    6.84 

0.773 

0  23  32.56 

Fri. 

29 

0  32  17.42 

9.085 

3  29  IBJ2 

58.34 

4  48.31 

0.771 

0  27  29.11 

Sat 

80 

0  35  55.50 

94)88 

3  52  31.4 

58.17 

4  29.84 

0.768 

0  31  25.66 

Sun. 

81 

0  39  33.68 

9.093 

4  15  45.4 

57.99 

4  11.46 

0.764 

0  35  22.22 

Moo. 

82 

0  43  11.96 

9.097 

N.  4  38  54.8 

57.79 

3  53.19 

0.759 

0  39  16.77 

K«a..-a»i»B«nldlMa 

ac«rftrlfi 

•a  Noon  anj  te  MiiilMA  tiM  1 

WMMtfaatibrAppuHil 

Nmh. 
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III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

i 

1 
1 

2 
8 

i 

LogBrithm 

oTtho 

BadiaeTeetor 

of  the 

Sirth. 

DUr-ftar 
Ihour. 

ItaaTlBM 

of 
SdeMlOb. 

IViM  LONOlTUjn. 

DUKfbr 
Ihoar. 

L^nrcDs. 

X 

V 

60 
61 
62 

340°  5d  13"7 

341  56  21.0 

342  56  26.7 

55  48.6 

55  55.7 

56  1.3 

150".34 
150.28 
150.21 

— rf.72 
0.66 
0.57 

9.9962886 
.9964017 
.9965160 

46.8 
47.3 

47.8 

1^22  40.80 
1  18  44.89 
1  14  48.98 

4 
5 
6 

63 
64 
65 

343  56  30.9 

344  56  83.5 

345  56  34.4 

56     5.4 
56    7.9 
56    8.7 

150.14 
150.07 
150.00 

0.47 
0.35 
0.22 

.9966314 
.9967478 
.9968649 

48.2 
48.6 
48.9 

1  10  58.07 
1     6  57.16 
1     3     1.26 

7 
8 
9 

66 
67 
68 

346  56  88.7 
847  56  81.3 
348  56  27.2 

56    7.9 
56     5.4 
56     1.2 

149.03 
149.86 
149.79 

—0.09 

+0.04 

0.17 

.9969825 
.9971006 
.9972191 

49.1 
49.2 
49.3 

0  59    5.35 
0  55    9.44 
0  51  ia53 

1? 

12 

69 
70 
71 

349  56  21.8 
850  56  13.5 
351  56    3.7 

55  55.2 
55  47.3 
55  37.4 

149.71 
149.63 
149.55 

0.28 
0.37 
0.44 

.9973379 
.9974568 
.9975758 

49.4 
49.5 
49.6 

0  47  17.62 
0  43  21.72 
0  39  25.81 

13 
14 
15 

72 
78 
74 

352  55  51.8 

353  55  37.8 

354  55  21.7 

55  25.4 
55  11.3 
54  55.1 

'  149.46 
149.37 
149.28 

0.46 
0.45 
0.42 

.9976948 
.9978139 
.9979332 

4*9.6 
49.7 
49.7 

0  35  29.90 
0  31  33.99 
0  27  38.09 

16 
17 
18 

75 
76 

77 

355  55     3.4 

356  54  ^.8 

357  54  19.9 

54  36.7 
54  16.0 
53  53.0 

149.19 
149.09 
148.99 

0.36 
0.27 
0.17 

.9980526 
.9981722 
.9982920 

49.8 
49.9 
50.0 

0  23  42.19 
0  19  46.28 
0  15  50.37 

19 
20 
21 

78 
79 
80 

858  58  54.7 

359  53  27.2 

0  52  57.4 

53  27.7 
53    0.1 
52  30.2 

148.89 
148.80 
148.71 

+0.06 

—0.06 

0.19 

.9984123 
.9985331 
.9986544 

50.2 
50.4 
50.6 

0  11  54.46 
0    7  58.55 
0    4    2.65 

22 
23 
24 

81 
82 
83 

1  52  25.3 

2  51  51.0 

3  51  14.4 

51  58.0 
51  23.6 
50  46.9 

148.6S2 
148.53 
148^4 

0.32 
0.42 
0.51 

.9987762 
.9988988 
.9990222 

50.9 
51.3 
51.6 

CO         0         1.74 

SS       fli        10.S4 

23  52  14.93 
23  48  19.02 

25 
26 
27 

84 
85 
86 

4  50  35.6 

5  49  54.8 

6  49  12.0 

50    8.0 
49  27.1 
48  44.2 

148.35 
148.26 

148.18 

0.58 
0.63 
0.64 

•9991464 
.9992713 
.9993970 

51.9 
52.2 
52.6 

23  44  23.11 
23  40  27.20 
23  36  31.29 

28 
29 
30 
31 

87 
88 
89 
90 

7  48  27.1 

8  47  40.3 

9  46  51.6 
10  46     1.1 

47  59.2 
47  12.3 
46  23.5 
45  32.9 

148.10 
148.02 
147.94 
147.86 

0.61 
0.56 
0.48 
0.38 

.9995234 

.9996504 

.9997779 

9.9999058 

52.7 
52.9 
53.2 
53.4 

23  32  35.38 
23  28  39.47 
23  24  43.57 
23  20  47.66 

32 

91 

11  45    8.8 

44  40.5 

147.79 

—0.26 

0.0000339 

53.4 

23  16  51.75 

n  on*  ^  X  60R<BSpO 

iidi  to  the  friM  equinox  oft 

he  date,  Kt  to 

EOfJemu 

117  Od. 

IV. 
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GBEENWICH 

MEAN  TIME. 

i 

1 

THE 

MOON'S 

RmiDTAnmt 

nnnTznHTAT.  i>*ii»m,ax 

aCXRIDIAN  PASSAGE. 

% 

1 

AGE. 

Neon. 

Midniglit 

Noon. 

DUtftr 
Ihoar. 

u^u 

DULtor 
IhouT. 

I>lff.for 
Ihoar. 

1 

2 
3 

W  2d'.2 
16    8.7 
15  56.5 

16  1^.6 
16    2.6 
15  50.3 

59'5(>.9 
59    8.8 
58  28.5 

II 

-1.63 

1.85 

lax) 

59  30.4 
58  46.3 

58    0.8 

-j'75 
1.89 
1.87 

h      m 

16  2SJ2 

17  26.9 

18  25.5 

242 

2.45 
242 

d      1 

19.7  1 

20.7 

21.7 

4 
5 
6 

15  44i! 
15  32.7 
15  22^ 

15  38^ 
15  27.3 
15  17.6 

57  38.^ 
56  56.4 
56  16.2 

1.83 
1.68 
1.50 

57  17.1 
56  36.8 
56    0.8 

1.76 
1.59 
1.40 

19  22.5 

20  16.5 

21  7.0 

2.32 
2.18 
2.03 

22.7 
23.7 
24.7 

7 
8 
9 

15  13.2 
15    5.3 
14  58.6 

15    9.1 
15     1.8 
14  65.7 

55  44.5 
55  15.5 
54  51.0 

1.31 
1.11 
0.93 

55  29.4 
55    2.7 
54  40.4 

1.21 
1.02 
0.83 

21  54U) 

22  38.1 

23  20.0 

1.89 
1.79 
1.71 

25.7 
26.7 
27.7 

10 

11 
12 

14  53.1 
14  48.9 
14  45.9 

14  50.8 
14  47.2 
14  44.8 

54  31.0 
54  15.3 
54    4.3 

0.74 
0.56 
0.36 

54  22.6 
54    9.2 
54    0.6 

0.65 
0.46 
0.25 

6 
0    0.6 
0  40.9 

1.68 
1.69 

28.7 

29.7 

0.9 

13 
14 
15 

14  44i2 
14  44i2 
14  46.1 

UUJO 
14  44.9 
14  47.8 

58  58.3 

53  58.2 

54  5.1 

-0.12 

+0.13 

0^4 

53  57.5 

54  0.7 
54  11.4 

-0.00 

+0.28 

0.61 

1  21.7 

2  3.7 

2  47.8 

1.72 
1.79 
1.89 

1.9 
2.9 

3.9 ; 

16 
17 
18 

14  50.0 

14  56.3 

15  5.1 

14  52.8 

15  0.4 
15  10.4 

54  19.7 

54  42.8 

55  14.9 

0.78 
1.15 
1.52 

54  dOJ2 

54  57.7 

55  34.3 

0.96 
1.34 
1.71 

3  34.4 

4  23.6 

5  15.2 

1.99 
2.10 
2.19 

4.9 : 

5.9  ' 
6.9 

19 
20 
21 

15  16i2 
15  29.6 
15  44.7 

15  22.6 
15  87.0 
15  52.6 

55  55.8 

56  44.9 

57  40.4 

1.88 
2.20 
2.41 

56  19.4 

57  12.0 

58  9.5 

-2.05 
2.32 
2.45 

6  8.5 

7  2.5 
7  56.4 

2.24 
24)5 
2.23 

7.9 
8.9 
9.9 

22 
23 
24 

16    a6 
16  16.3 
16  29.8 

16    8.7 
16  23.3 
16  35.4 

58  39.0 

59  36.2 

60  26.2 

2.45 
2.28 

1.86 

59  8.1 

60  2.4 

60  46.8 

2.40 
2.10 
1.56 

8  49.5 

9  41.8 
10  33.8 

2.19 
2.17 

2.18 

10.9 
11.9 
12.9 

25 

26 
27 

16  89.9 
16  45.3 
16  45iJ 

16  48.3 
16  45.9 
16  43.1 

61    3.4 
61  23.0 
61  22.7 

1.21 
40.41 
-0.44 

61  15.6 
61  25.4 
61  15.0 

+0.82 

-0.02 

0.84 

11  26.1 

12  19.9 

13  15.9 

2.21 
2.28 
2.39 

13.9 
14.9 
15.9 

28 
29 
30 
31 

16  89.8 
16  29.8 
16  16.8 
16    2.0 

16  35.3 
16  23.6 
16    9.5 
15  54.5 

61    2.7 
60  26.2 
59  38Si 
58  44.0 

liil 
1.80 
2.17 
2.31 

60  46.3 
60    3.3 
59  11.5 
58  16.3 

1.53 
2U)2 
2.27 
2.31 

14  14.5 

15  15.0 

16  15.9 

17  15.5 

2.49 
2.54 
2.52 
2.42 

16.9 
17.9 
18.9 
19.9 

32 

IS  47.0 

15  39.7 

57  48.8 

-S.26 

57  22.1 

-2.18 

18  11.8 

2.27 

20.9 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Diir. 

forlm. 

DMUMtkm. 

Dur. 

forlm. 

Hour. 

Mght  AicMulon. 

forlm. 

no. 

forlm. 

FRIDAY 

1. 

SUNDAY  3. 

0 

h    m    f 
14  27  22^6 

B 
S.4406 

S.19  41  2^1 

II 
10.686 

0 

h    m    • 
16  27  14.63 

f 
9.6186 

S.25  1^   ^.2 

a 
8.188 

1 

14  29  49.26 

3,4405 

19  51  51.3 

10.809 

1 

16  29  45.74 

9.6183 

25  18    8.5 

9.973 

2 

14  32  16.32 

9AM& 

20    2  11.1 

10.361 

2 

16  32  16.81 

9J174 

25  21    2.1 

9.810 

3 

14  34  43.56 

3«45M 

20  12  22.7 

10.138 

3 

16  34  47.83 

9.6166 

25  23  45.8 

9.648  1 

4 

14  37  10.98 

'    9.4M4 

20  22  25.9 

9.986 

4 

16  37  18.80 

9.6157 

25  26  19.8 

9.486  ' 

5 

14  39  38.57 

3.4613 

20  32  20.8 

9.846 

5 

16  39  49.71 

9J»146 

25  28  43.9 

9.830 

6 

14  42    6.32 

9.4680 

20  42    7.2 

9.708 

6 

16  42  20.55 

9.6188 

25  80  58.3 

9.U6 

7 

14  44  34^24 

9U667 

20  51  45.1 

9.661 

7 

16  44  51.31 

9.6131 

2533    2.8 

IJW 

8 

14  47    2^ 

3.4609 

21    1  14.5 

9.418 

8 

16  47  22.00 

9.6107 

25  84  57.6 

1.883 

9 

14  49  30.56 

9.4730 

21  10  35.2 

9.373 

9 

16  49  52.60 

9.6098 

25  36  42.6 

1.668 

10 

14  51  58.96 

9.4747 

21  19  47.3 

9.180 

10 

16  52  23.11 

9.60n 

25  38  17.8 

1.605 

11 

14  54  27.52 

9.4773 

21  28  50.7 

8.988 

11 

16  54  53.52 

9JS060 

25  39  43.3 

1.846  , 

IQ 

14  56  56.23 

9.4797 

21  37  45.3 

8.836 

12 

16  57  23.83 

9.6043 

25  40  59.1 

1.188  > 

13 

14  59  25.06 

9.4831 

21  46  31.0 

8.696 

13 

16  59  54.02 

9.6038 

25  42    5Ji 

1.031   ' 

14 

15    1  54.08 

9.4846 

21  55    7.9 

8.610 

14 

17    2  24.10 

3.6008 

25  43    1.6 

0.800 

15 

15    4  23.22 

9.4866 

22    3  35.8 

8.890 

15 

17    4  54.05 

9.4961 

25  43  48.4 

0.708  ' 

16 

15    6  52.50 

9U801 

22  11  54.7 

8.340 

16 

17    7  23.87 

3.49S6 

25  44  25.5 

0.646 

17 

15    9  21.91 

9.4918 

22  20    4.6 

8.090 

17 

17    9  53.55 

3.4986 

25  44  53.1 

0.380 

18 

15  11  51.45 

9.4988 

22  28    5.4 

7J»6 

18 

17  12  23.10 

9.4911 

25  45  11.1 

0.931   ' 

19 

15  14  21.11 

9*4968 

22  35  57.0 

7.786 

19 

17  14  52.49 

9.4886 

25  45  19.6 

0U161 

20 

15  16  50.89 

9.4978 

22  43  39.5 

7.631 

20 

17  17  21.73 

9.4860 

25  45  18.5 

0.006 

21 

15  19  20.79 

9U996 

22  51  12.8 

7.478 

21 

17  19  50.81 

9.4888 

25  45    7.9 

0.966  ! 

22 

15  21  50.80 

9.6011 

22  58  36.8 

7.838 

22 

17  22  19.72 

9.4806 

25  44  47.9 

0.411 

23 

15  24  20.92 

SAT 

9.6039 

URD^ 

S.23    5  51.5 
.Y  2. 

7.166 

23 

17  24  48.47 
MO 

3.4776 

INDA^ 

S.25  44  18.4 

'  4, 

0.671 

0 

15  26  51.15 

9.6047 

S.23  12  56.8 

7.011 

0 

17  27  17.03 

3U746 

S.25  43  39.6 

O.TM 

1 

15  29  21.48 

9.6069 

23  19  52.8 

6.S6A 

1 

17  29  45.41 

9.4718 

25  42  51.4 

0.861 

2 

15  31  51.90 

9.6077 

23  26  39.3 

6.696 

2 

17  32  13.59 

9.4681 

25  41  53.9 

1j085 

3 

15  34  22.41 

9.0093 

23  33  16.4 

6JM0 

3 

17  34  41.58 

9.4649 

25  40  47.1 

1.190 

4 

15  36  53.01 

9.6106 

23  39  44.0 

6.381 

4 

17  37    9.38 

9.4616 

25  39  31.1 

1.343 

5 

15  39  23.69 

9.6119 

23  46    2.1 

6.331 

5 

17  39  36.97 

9.4661 

25  38    5.8 

1.496 

6 

15  41  54.44 

9.6183 

23  52  10.6 

6.063 

6 

17  42    4.34 

9U644 

25  36  31.3 

1.648 

7 

15  44  25J27 

9.6148 

23  58    9.5 

6.901 

7 

.  17  44  31.50 

9.4608 

25  34  47.8 
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uam 

10  33    7.2 

11.706 

2 

2  18  58.49 

13668 

18  57  32.1 

0388 

3 

0  49  19.07 

1JB406 

10  44  53.7 

11.168 

3 

2  20  57.94 

1.0037 

19    6  25.7 

03S8 

4 

0  51    9.57 

LMar 

10  56  37.6 

11.710 

4 

2  22  57.62 

13087 

19  15  14.5 

8.T7ft 

5 

0  53    0J20 

1.8440 

11    8  18.9 

11366 

5 

2  24  .57.54 

93007 

19  23  58.6 

8.008 

6 

0  54  50.96 

1.8419 

11  19  57.6 

11338 

6 

2  26  57.71 

93047 

19  32  37.8 

831ft 

7 

0  56  41.86 

1.8486 

11  31  dao 

11378 

7 

2  28  58.11 

93007 

19  41  12.2 

8381 

8 

0  58  32^1 

USM0 

1143    6.9 

11381 

8 

2  30  58.76 

93190 

19  49  41.6 

6346 

9 

1    0  24.10 

1JBM4 

11  54  37.4 

113B5 

9 

2  32  59.65 

93100 

19  58    6i^ 

8.86ft 

10 

1    2  15.44 

L860B 

12    6    5.1 

11.408 

10 

2  35    0.79 

93810 

20    6  25.4 

8366 

11 

14    6^ 

ijBses 

12  17  29.9 

11300 

11 

2  37    2J7 

93901 

20  14  39.8 

8.186 

12 

1    5  58ii6 

1.8619 

12  28  51.9 

11341 

12 

2  39    3.80 

933» 

20  22  49.0 

8.111 

13 

1    7  50.35 

1.884ft 

12  40  10.9 

11301 

13 

2  41    5.68 

93884 

20  30  53.1 

8338 

14 

1    9  42.30 

1.88T2 

12  51  26.9 

11.941 

14 

2  43    7.81 

93818 

20  38  51.9 

7366 

15 

1  11  34.41 

1.88B9 

13    2  394^ 

11.101 

15 

2  45  10.19 

93418 

20  46  45i^ 

7346 

16 

1  13  26.69 

ijBTar 

13  13  49.8 

11.140 

16 

2  47  12.82 

93480 

20  54  33.8 

7.781 

17 

1  15  19.13 

13764 

13  24  56J6 

11306 

17 

2  49  15.70 

23M1 

21    2  16.8 

7.671 

18 

1  17  11.74 

13783 

13  36    0.2 

11368 

18 

2  51  18.83 

93040 

21    9  54.4 

7JI86 

19 

1  19    4.52 

13819 

13  47    0.6 

10.060 

19 

2  53  22.21 

93fl8ft 

21  17  26.5 

7.481 

20 

120  57.48 

13641 

13  57  57.7 

10336 

20 

2  55  25.a5 

93037 

21  24  53.2 

7300 

21 

1  22  50.61 

13871 

14    8  51.5 

10370 

21 

2  57  29.74 

93080 

21  32  14.3 

7300 

22 

124  43.93 

13601 

14  19  42.0 

10310 

22 

2  59  33.88 

93719 

21  39  29.9 

7.911 

23 

126  37.42 
THU 

130U 
BSDA 

N.14  30  29.1 
Y    14 

10.700 

23 

3    1  38.28 
SAT! 

93704 

[JRDA 

NiU46  39.8 
Y   16. 

7.110 

0 

1  26  31.10 

13083 

N.14  41  12.8 

10.780 

0 

3    3  42.93 

93707 

N.21  53  UJb 

ijm 

1 

130  24.97 

13088 

14  51  53.0 

10388 

1 

3    5  47.84 

93080 

22    0  42.5 

0.996 

2 

132  19.02 

13034 

15    2  29.6 

looei 

2 

3    7  53.00 

93B81 

22    7  35.2 

0396 

3 

1  34  13.26 

13007 

15  13    2.7 

10.M8 

3 

3    9  58.41 

m^^^^ 

22  14  22.1 

0.786 

4 

136    7.70 

13060 

15  23  32.2 

10.486 

4 

3  12    4i)e 

93000 

22  21    3J2 

0386 

5 

138    2.33 

13199 

15  33  57.9 

10.400 

5 

3  14  10.00 

9.1008 

22  27  38.3 

0300 

6 

1  39  57.16 

13U6 

15  44  20.0 

10306 

6 

3  16  iai8 

9.1063 

22  34    7.4 

8.486 

7 

1  41  52.19 

13188 

15  54  38.3 

1037ft 

7 

3  18  22.62 

9.1896 

22  40  30.6 

6388 

8 

1  43  47.42 

\Msa 

16    4  52.9 

10310 

8 

3  20  29.30 

9.118S 

22  46  47.7 

838ft 

9 

145  42.86 

usm 

16  15    3.6 

10.146 

9 

32236JM 

9.1177 

22  52  58.7 

6.180 

10 

147  38.50 

13301 

16  25  10.4 

10.078 

10 

3  24  43.43 

9.1990 

2259    3.5 

0380 

11 

149  34.35 

i3n6 

16  35  13.2 

10310 

11 

3  26  50.88 

3.1983 

23    5    2.2 

6.996 

12 

1  51  30.41 

13W1 

16  45  12.1 

0.048 

12 

3  28  58.57 

9.1808 

23  10  54.6 

6390 

13 

153  26.68 

13087 

16  55    7.0 

0368 

13 

3  31    6.52 

9.1846 

23  16  40,7 

6.71« 

14 

1  55  23.17 

13430 

17    4  57.8 

0310 

14 

3  33  14.71 

9^887 

23  22  20.5 

6311 

15 

1  S;f  19.88 

13400 

17  14  44.4 

9.748 

15 

3  35  23.16 

9.1496 

23  27  54.0 

6.008 

16 

1  59  16.80 

13606 

17  24  26.9 

9378 

16 

3  37  31.85 

3.1460 

23  33  21.0 

6306 

17 

2    1  ia95 

13640 

17  34    5.2 

0301 

17 

3  39  4079 

9.1611 

23  38  41.5 

6.380 

18 

2    3  11.32 

13180 

17  43  39.2 

OJOl 

18 

3  41  49.96 

9^1003 

23  43  55.5 

6.178 

19 

2    5    8i)l 

13018 

17  53    8.9 

0.460 

19 

3  43  59.41 

tJiOO 

28  49    2.9 

6370 

20 

2    7    a73 

13890 

18    2  34.2 

0380 

20 

3  46    9.09 

90888 

23  54    3.8 

4360 

21 

2    9    4,78 

13608 

18  11  55.1 

0311 

21 

3  48  19.01 

9.1078 

23  58  58.0 

4340 

22 

2  11  ao5 

13733 

18  21  11.6 

0388 

22 

3  50  29.17 

90710 

24    3  45.5 

4.786 

23 

2  13    1.66 

13771 

18  30  23.6 

0.100 

23 

3  52  39.57 

9.1188 

24    8  26.3 

4318 

24 

2  15    0.30 

13610 

N.18  39  31.0 

9308 

24 

3  54  50.21 

90790 

NiJ4  13    OiJ 

4310 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

forlm. 

IMff. 
ftnrlu. 

Boar. 

!     Diff. 
!  forlm. 

DHL     , 

forlm. 

SUNDAY 

17, 

TUESDAY   19. 

0 

h    m     1 
3  54  50^21 

3.1198 

Niilld    02 

a 
4310 

0 

h    m     8 
5  43  15.94 

;:.» 

N,2^  2d  5^.7 

1380  1 

1 

3  57    1.09 

S.16S8 

24  17  27.5 

4306 

1 

5  45  35.12 

33904 

25  25  16.7 

1.70B 

2 

3  59  12.20 

9.1871 

24  21  47.9 

4361 

2 

5  47  54.39 

93919 

25  23  26.4 

130r7 

3 

4    123.54 

3.1910 

24  26    1.3 

4.106 

3 

5  50  13.75 

93988 

25  2127.8 

3340 

4 

4    3  35.12 

3.1940 

24  30    7.8 

4360 

4 

5  52  33.19 

93947 

25  19  20.9 

3.106 

5 

4    5  46.93 

3.1967 

24  34    7.3 

8386 

5 

5  54  52.71 

93900 

25  17    5.6 

3306  1 

6 

4    7  58.96 

3.9034 

24  37  59.8 

8310 

6 

5  57  12.30 

93971 

25  14  41J9 

9.404 

7 

4  10  11.22 

3.3009 

24  41  45.2 

8306 

7 

5  59  31.96 

93989 

25  12    9.9 

3308 

6 

4  12  23.71 

3.3100 

24  45  23.5 

8379 

8 

6    1  51.68 

93998 

25    9  29aS 

9.748  1 

9 

4  14  36.42 

3.31S7 

24  48  54.7 

8300 

9 

6    4  11.47 

93800 

25    6  40.7 

3308  ; 

10 

4  16  49.35 

3.3171 

24  52  18.7 

8340 

10 

6    6  31.31 

93811 

25    3  43.5 

8308 

11 

4  19    2.50 

3.3900 

24  55  35.5 

8.319 

11 

6    8  51.20 

93890 

25    0  37.9 

8.108 

13 

4  21  15.86 

3*3344 

24  58  45.0 

8397 

12 

6  11  11.15 

93890 

24  57  23.9 

8308 

13 

4  23  29.43 

3.3M0 

25    1  47  J8 

3370 

13 

6  13  31.14 

93880 

24  54    1.5 

S3M  ', 

14 

4  25  43.22 

9.3S» 

25    4  42.1 

3368 

14 

6  15  51.18 

93843 

24  50  30.6 

8304  . 

15 

4  27  57.21 

3.3S49 

25    7  29.5 

3.797 

15 

6  18  11^25 

93848 

24  46  51.4 

a.TU  ; 

16 

4  30  11.41 

3.3969 

25  10    9.6 

3306 

16 

6  20  31.36 

93864 

24  43    a7 

3306 

17 

4  32  25.81 

3.3417 

25  12  42.1 

9.480 

17 

6  22  51.50 

93866 

24  39    7.5 

4300 

18 

4  34  40.42 

3.9451 

25  15    7.2 

3366 

18 

6  25  11.66 

93809 

24  35    2.9 

4.140 

19 

4  36  55.22 

3.34S9 

25  17  24.7 

3399 

19 

6  27  31.85 

93807 

24  30  49i» 

4300 

20 

4  39  10J21 

%»l§ 

25  19  34.7 

3.108 

20 

6  29  52.06 

93870 

24  26  28.5 

4336 

21 

4  41  25.40 

3.3947 

25  21  37.1 

1376 

21 

6  32  12.29 

93879 

24  21  58.7 

4306 

22 

4  43  40.77 

3.3678 

25  23  31.8 

1346 

22 

6  34  32.53 

93874 

24  17  20.4 

4.707 

23 

445  56.33 
MO 

33006 

NDAl 

N.25  25  18i> 

'  la 

1.730 

23 

6  36  52.78 
WED! 

93876 

J^ESDi 

N.24  12  33.8 
\Y  20. 

43« 

0 

4  48  12.07 

3.3688 

N.25  26  58.3 

1391 

0 

6  39  13.03 

93876 

N.24    7  38.7 

4300 

i    1 

4  50  27.99 

3J!W08 

25  28  29.9 

1303 

1 

6  41  33.28 

93876 

24    2  35.2 

6.190 

2 

4  52  44.09 

33097 

25  29  53.8 

1388 

2 

6  43  5;).53 

93876 

23  57  23.2 

•306 

1    3 

4  55    0.36 

33730 

25  31    9.9 

1308 

3 

6  46  13.78 

93876 

23  52    3.0 

0306  : 

4 

4  57  16.80 

3.37M 

25  32  18.2 

1373 

4 

6  48  34.03 

93878 

23  46  34.7 

6346 

5 

4  59  33.41 

33789 

25  33  18.6 

0349 

5 

6  50  54.26 

93871 

23  40  57.8 

6386  1 

6 

5    1  50.18 

33600 

25  34  11.1 

0300 

6 

6  53  14.48 

93860 

23  35  12.5 

0398  1 

7 

5    4    7.12 

33680 

25  34  55.7 

0370 

7 

6  55  34.68 

33806 

23  29  18i» 

0309 

8 

5    6  24.21 

33801 

25  35  32.3 

0344 

8 

6  57  54.86 

33869 

23  23  17.0 

0.101 

9 

5    8  41.45 

33660 

25  36    1.0 

OAU 

9 

7    0  15.02 

33867 

23  17    6.7 

0.3M  1 

10 

5  10  58.84 

33911 

25  36  21.7 

0.978 

10 

7    2  35.15 

33868 

23  10  48J2 

03n 

11 

5  13  16.38 

33986 

25  36  34.4 

0.144 

11 

7    4  55.25 

33848 

23    4  21.4 

0316 

12 

5  15  34.06 

3.9966 

25  36  39.0 

0309 

12 

7    7  15.32 

33SM 

22  57  46.4 

0369 

13 

5  17  51.88 

33961 

25  36  35.5 

0.136 

13 

7    9  35.35 

33880 

22  51    3.1 

0.700 

14 

5  20    9.83 

33008 

25  36  24.0 

0300 

14 

7  11  55.35 

33899 

22  44  11.6 

0396 

15 

5  22  27.92 

33096 

25  36    4.3 

0306 

15 

7  14  15J30 

93899 

22  37  11.9 

7308 

16 

5  24  46.13 

33040 

25  35  36.5 

0381 

16 

7  16  35.21 

93816 

22  30    4.0 

7.180 

17 

5  27    4.47 

3.80OO 

25  35    0.5 

0307 

17 

7  18  55.08 

33807 

22  22  48.0 

7386 

18 

5  29  22.92 

33006 

25  34  16.4 

0304 

18 

7  21  14.90 

22  15  23.8 

731©  . 

19 

5  31  41.49 

33104 

25  33  24.0 

0341 

19 

7  23  34.66 

33990 

22    7  51.6 

7304 

!20 

5  34    0.17 

93139 

25  32  23.5 

1377 

20 

7  25  54.38 

3.8989 

22    0  11.3 

7.788 

21 

5  36  18.96 

93140 

25  31  14.7 

1316 

21 

7  28  14.04 

93979 

21  52  23.0 

7379  1 

22 

5  38  37.85 

93167 

25  29  57.7 

1369 

22 

7  30  33.64 

93909 

21  44  2G.6 

8306 

23 

5  40  56.85 

33174 

25  28  32.4 

1390 

23 

7  32  53.19 

93969 

2136  22.3 

8.180 

24 

5  43  15.94 

33180 

N.25  26  58.7 

1380 

24 

7  35  12.67 

93M9 

Ni^l  28  10.0 

83TO 
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GREENWICH  MEAN  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoor. 

«. — 

Dur. 

forlm. 

IMff. 
forlm. 

Boar. 

Bight  JLaMoOm. 

forlm. 

D«eliMi«km. 

DUL 
forlm. 

THC 

RSDA 

Y  21. 

SATURDAY  23. 

0 

h     m    B 

7  35  12.67 

S.S943 

N.2f2rfl(}'.0 

M 

8.970 

0 

h     m     B 
9  25  17.95 

93686 

N.llfsi  5.^7 

u 
18.796 

1 

7  37  32.09 

9.S»1 

21  19  49.8 

8.408 

1 

9  27  33.73 

9.9696 

12  18    9.4 

13316 

3 

7  39  51.44 

i^nao 

21  11  21.6 

8JM6 

2 

9  29  49.46 

93617 

12    4  17.8 

13309 

3 

7  42  10.73 

9.8909 

21    2  45.6 

8.666 

3 

9  32    5.13 

9.9606 

11  50  21.1 

13.968 

4 

7  44  29.95 

9J196 

20  54    1.8 

8.795 

4 

9  34  20.76 

9.9600 

11  36  19iJ 

14373 

5 

7  46  49.10 

9.S166 

20  45  10J3 

8394 

5 

9  36  36.33 

9.9001 

11  22  12.3 

14.158 

6 

7  49    8.18 

9Am 

20  36  10.8 

9364 

6 

9  38  51.85 

9.9063 

11    8    0.4 

14339 

7 

7  51  27.19 

iam 

20  27    3.7 

9.189 

7 

9  41    7.33 

9.9677 

10  53  43.6 

14319 

8 

7  53  46.12 

9.3149 

20  17  48.9 

9310 

8 

9  43  22.77 

9.9670 

10  39  22.1 

14.898 

9 

7  56    4.98 

9.sm 

20    8  26.4 

9.438 

9 

9  45  28.17 

9.9668 

10  24  55.8 

14375 

10 

7  58  23.76 

9.319S 

19  58.  56.3 

9364 

10 

9  47  53.52 

93867 

10  10  25.0 

14351 

11 

8    0  42.46 

9.3111 

19  49  18.7 

9300 

11 

9  50    8.85 

9.9669 

9  55  49.6 

14.6S7 

12 

8    3    1.09 

9.3008 

19  39  33JS 

0315 

12 

9  52  24.14 

9.9646 

9  41    9.8 

14.700 

13 

8    5  19.63 

9.3084 

19  29  40.8 

0340 

13 

9  54  39.40 

9.9641 

9  26  25.6 

14.779 

14 

8    7  38.10 

9.3071 

19  19  40.7 

10.061 

14 

9  56  54.63 

93637 

9  11  37.1 

14343 

15 

8    9  56.48 

9.3058 

19    9  33.2 

10.187 

15 

9  59    9.84 

93688 

8  56  44.4 

14.918  1 

16 

8  12  14.79 

9.3045 

18  59  18.4 

10.308 

16 

10    125.03 

9.9630 

8  41  47.5 

14.981 

17 

8  14  33.02 

9.3031 

18  48  56.2 

17 

10    3  40.20 

9.9697 

8  26  46.6 

16.047 

18 

8  16  51.16 

9jon 

18  38  26.8 

10.650 

18 

10    5  55.35 

9.9694 

8  11  41.8 

16.111 

19 

8  19    9.22 

9.3003 

18  27  50.1 

10.670 

19 

10    8  10.49 

9.9099 

7  56  33.2 

16.176   1 

20 

8  21  27.20 

9.9960 

18  17    6.3 

10.787 

20 

10  10  25.62 

93691 

7  41  20.8 

16.987 

21 

8  23  45.09 

9.9973 

18    6  15.4 

10307 

21 

10  12  40.74 

93690 

7  26    4.7 

16.997 

22 

8  26    2.90 

9.9983 

17  55  17.4 

11.096 

22 

10  14  55.86 

93690 

7  10  45.1 

16366 

23 

8  28  20.63 
FB 

aDAY 

N.17  44  12.3 
22. 

11.149 

23 

10  17  10.98 
SUl 

93690 

NTDAY 

N.  6  55  22.0 
24. 

16.419 

0 

8  30  3R.27 

9.9983 

N.17  33    0.3 

11300 

0 

10  19  26.10 

9.9691 

N.  6  39  55.4 

16370 

1 

8  32  55.83 

9.9910 

17  21  41.4 

11379 

1 

10  21  41J» 

93699 

6  24  25.5 

16394 

2 

8  35  13.30 

9,9906 

17  10  15.7 

11.486 

2 

10  23  56.36 

9.9698 

6    8  52.5 

16376 

3 

8  37  30.69 

93809 

16  58  43.1 

11309 

3 

10  26  11.51 

9.9696 

5  53  16.4 

16.097 

4 

8  39  48.00 

9.9978 

16  47    3.8 

11.710 

4 

10  28  26.67 

93fiW 

5  37  37J8 

16.6n 

5 

8  42    5.23 

9.9884 

16  35  17.8 

11399 

5 

10  30  41.85 

9.9639 

5  21  55.1 

16.796 

6 

8  44  22.37 

9.9880 

16  23  25.1 

11.989 

6 

10  32  57.06 

9.9687 

5    6  10.2 

16.771 

7 

8  46  39.43 

93837 

16  11  25.9 

19.040 

7 

10  35  12.29 

9.9641 

4  50  22.5 

16315 

8 

8  48  56.41 

93898 

15  59  20.2 

19.149 

8 

10  37  27.55 

9.9646 

4  34  32J3 

16357 

9 

8  51  13.31 

93810 

15  47    8.0 

19.956 

9 

10  39  42.84 

9.9669 

4  18  39.6 

16396 

10 

8  53  30.13 

93797 

15  34  49.5 

19.861 

10 

10  41  58.17 

9.9668 

4    2  44.5 

16337 

11 

8  55  46.87 

93784 

15  22  24.6 

19.467 

11 

10  44  13.53 

9.9664 

3  46  47.1 

16376 

12 

8  58    2M 

9.9T79 

15    9  53.4 

19370 

12 

10  46  28.94 

9.9579 

3  80  47.5 

16.010 

13 

9    0  20.13 

93736 

14  57  16.1 

19378 

13 

10  48  44.39 

9.9880 

3  14  45.9 

16.049 

14 

9    2  36.64 

9.2746 

14  44  32.6 

19.775 

14 

10  50  59.90 

9.9680 

2  58  42.4 

16374 

15 

9    4  53.08 

93784 

14  31  43.1 

19376 

15 

10  53  15.46 

9.9098 

2  42  37.0 

16.104 

16 

9    7    9.45 

9.9793 

14  18  47.5 

19376 

16 

10  55  31.07 

9.9807 

2  26  29.9 

16.131 

17 

9    9  25.74 

93710 

14    5  46.0 

13373 

17 

10  57  46.75 

93618 

2  10  21.2 

16.168 

18 

9  11  41.97 

93699 

13  52  38.7 

13.170 

18 

11    0    2.49 

93698 

1  54  10.9 

16.189 

19 

9  13  58.13 

9.9098 

13  39  25.6 

13366 

19 

11    2  16.29 

93910 

1  37  59.;^ 

16.906 

20 

9  16  14.22 

9.9OT7 

13  26    6.7 

13361 

20 

11    4  34.17 

93669 

1  21  46.3 

16.996 

21 

9  18  30J25 

9.9666 

13  12  42.2 

13U66 

21 

11    6  50.12 

9.9666 

1    5  32.1 

16.946 

22 

9  20  46.21 

9.9606 

12  59  125 

13346 

22 

11    9    6.15 

9.9678 

0  49  16.8 

16.M9 

23 

9  23    2.11 

9.9646 

12  45  36.7 

13337 

23 

11  11  22.26 

93609 

0  33    0.6 

16.977 

24 

9  25  17.95 

93886 

N.12  31  55.7 

13.796 

24 

11  13  38.46 

93707 

N.  0  16  43.5 

16.991 
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-^ 1 

GREENWICH  MEAN  TIME.                                           1 

THE  MOON'S  BIGHT  J^SCESJSIBIOISI  AND  DBCUKATION. 

'Hour. 

Blf^tAMwrioi. 

ftrlB. 

— 

IMff. 

forliiL 

». 

JUgfalAMMte. 

Die 
forlm. 

mm, 

ftrlm. 

MONDAY 

25. 

WEDNESDAY  27. 

0 

h     m     • 
11  13  38.46 

f 
9.9707 

N.  0  id  4^5 

16J01 

0 

13    525.37 

f 
93064 

S.12'23*3rf.5 

14300 

1 

11  15  54.75 

9.9793 

N.  0    0  25.6 

I6J80S 

1 

13    7  49.87 

93109 

12  38    4.5 

14318 

2 

11  18  11.13 

9.9IJ7 

S.  0  15  52.9 

16.819 

2 

13  10  14.60 

93149 

12  52  33.3 

14337 

3 

11  20  27.60 

9.97ft4 

0  32  11.9 

16.890 

3 

13  12  39i»7 

93189 

13    6  509 

14347 

4 

11  22  44.18 

9.9772 

0  48  81.4 

16395 

4 

13  15    4.78 

93991 

13  21  15.0 

I43S6 

5 

11  25    0.86 

9.9789 

1    4  51.2 

16331 

5 

13  17  30.22 

93960 

13  35  27,7 

14.104 

6 

11  27  17.65 

9.9007 

1  21  11.2 

16338 

6 

13  19  55.90 

93800 

13  49  34.7 

14360 

7 

1129  34.55 

9.9M6 

1  37  31.2 

16383 

7 

13  22  21.82 

93SI0 

14    3  36.0 

18379 

8 

11  81  51.56 

9.9845 

1  53  51.2 

16331 

8 

13  24  47.98 

93880 

14  17  31.4 

18374 

9 

1134    8.09 

9.9865 

2  10  11.0 

16395 

9 

13  27  14.38 

9.4490 

14  31  20.9 

18.774 

10 

11  36  25.94 

9.M86 

2  26  30.6 

16.890 

10 

13  29  41.02 

93460 

14  45    4.3 

13371 

11 

11  38  43J52 

9.9907 

2  42  49.7 

16319 

11 

13^    7.90 

9.4409 

14  58  41.5 

13307 

12 

11  41    0.83 

9.9099 

2  59    8.3 

16305 

12 

13  34  35.01 

93889 

15  12  12.4 

13361 

13 

11  43  18.47 

9.9053 

3  15  26;) 

16303 

13 

13  37    2.37 

93579 

15  25  309 

13381 

14 

1145  3025 

9.9075 

3  31  43.5 

16380 

14 

13  39  29.96 

9.4619 

15  38  54.9 

13345 

15 

11  47  54.17 

9.9009 

3  47  59.9 

16.964 

15 

13  41  57.80 

93650 

15  52    03 

18.183 

16 

11  50  12.24 

9.0093 

4    4  15J 

16.946 

16 

13  44  25.87 

93608 

16    5  10.9 

13390 

17 

11  52  30.45 

9.8048 

4  20  29.5 

16317 

17 

13  46  54.18 

93788 

16  18    8.7 

19305 

18 

11  54  48.82 

9.8074 

4  36  42.5 

16.905 

18 

13  49  22.74 

93770 

16  30  59.5 

19.708 

19 

11  57    7.34 

9.8000 

4  52  54.2 

16.181 

19 

13  51  51.53 

9.4818 

16  43  43.3 

19370 

20 

11  59  26.01 

9.S196 

5    9    4.4 

16.185 

20 

13  54  20.55 

9.4887 

16  56  19.9 

193tf 

21 

12    1  44.85 

9.8183 

5  25  13.0 

16.198 

21 

13  56  49.81 

93807 

17    8  49^2 

193SB 

1  ^ 

12    4    3.a5 

9.8181 

5  41  19.8 

1630B 

22 

13  59  19.31 

93006 

17  21  11.1 

19308 

23 

12    6  23.02 
TUJ 

9.8909 

2SDA1 

S.  5  57  24.8 
r  26. 

1630B 

28 

14    1  49.04 
TUU 

93074 

RSDA 

S.17  33  25.6 
Y  Its. 

19318 

0 

12    8  42.36 

9.8988 

S.  6  13  27.8 

16389 

0 

14    4  19.00 

93019 

S.I7  45  32i» 

19360 

1 

12  11    1.88 

9.8968 

6  29  28.7 

15396 

1 

14    6  49.19 

93001 

17  57  31.7 

11391 

2 

12  13  21.57 

9.8906 

6  45  27.4 

15360 

2 

14    9  19.61 

93009 

18    9  23.1 

11.701 

3 

12  15  41.45 

93898 

7    1  23.8 

15318 

3 

14  11  50.26 

93197 

18  21    6.7 

113B0 

4 

12  18    1.51 

9.8859 

7  17  17.7 

15376 

4 

14  14  21.13 

93163 

18  32  42.3 

11305 

5 

12  20  21.76 

9.8801 

7  33    9.0 

16339 

5 

14  16  52.22 

93901 

18  44    9.8 

11300 

6 

12  22  42.20 

9.8498 

7  48  57.6 

15.787 

6 

14  19  2334 

93988 

18  55  29^ 

11J955 

7 

12  25    2.83 

9.84M 

8    4  43.4 

16.738 

7 

14  21  55.07 

9.09T3 

19    6  40.4 

11.116 

8 

12  27  23.65 

9.8487 

8  20  26.3 

15368 

8 

14  24  26J2 

93300 

19  17  435 

10376 

9 

12  29  44.67 

9.8090 

8  36    6.1 

15386 

9 

14  26  58.78 

9.5844 

19  28  37J6 

10385 

10 

12  32    5.89 

9.8504 

8  51  42.7 

15369 

10 

14  29  30i)5 

9.5378 

19  39  23.5 

103B3 

11 

12  34  27.32 

9.8588 

9    7  16.0 

15395 

11 

14  32    3.32 

9.5419 

19  50    0.8 

10340 

12 

12  36  48.95 

9J093 

9  22  45.8 

15.467 

12 

14  34  a5.89 

93445 

20    0  29.4 

10304 

13 

12  39  10.79 

9.8657 

9  38  12.1 

15^06 

13 

14  37    8.66 

93478 

20  10  49:3 

10387 

14 

12  41  32.84 

9.8609 

9  5!)  34.6 

14 

14  39  41.63 

9.5511 

20  21    0.3 

10.100 

15 

12  43  55.10 

9.8797 

10    8  53.4 

15380 

15 

14  42  14.79 

93549 

20  31    2.4 

0300 

16 

12  46  17.57 

9.8768 

10  24    8.2 

15313 

16 

14  44  48.13 

93679 

20  40  55.5 

9300 

17 

12  48  40.26 

9.8801 

10  39  19.0 

15.145 

17 

14  47  21.66 

9.5008 

20  50  39.5 

«39e 

18 

12  51   ai8 

9.8008 

10  54  25.6 

15374 

18 

14  49  55.37 

93683 

21    0  14J3 

9308 

19 

12  53  2032 

0J874 

11    9  27.9 

15300 

19 

14  52  29i25 

93609 

21    9  39J9 

«3B0 

20 

12  55  49.67 

9.8011 

11  24  25.7 

14394 

20 

14  55    3.30 

21  18  503 

6.100 

21 

12  58  13.25 

9.8049 

11  39  19.0 

14348 

21 

14  57  37.52 

93717 

21  28    3J3 

9jm 

22 

13    0  37i)6 

9.8067 

11  54    7.6 

14.770 

22 

15    0  11^ 

93743 

1J1  37    0.8 

S300 

23 

13    3  .1.10 

9.4096 

12    8  51.5 

14300 

23 

15    2  46.43 

9.5706 

21  45  48.9 

6.741 

24 

13    5  25.37 

9.4064 

S.12  23  30.5 

14306 

24 

15    5  21.12 

93703 

S.21  54  27.4 

6301 

XII. 
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GREENWICH 

MEAN  TDCK 

1 

THB  MOON'S  RIGHT  ABCRNSION  AND  DECLINATION.                            | 

Boar. 

B%iitAM«Mlom. 

DUt. 
fivlrn. 

fiMTlm. 

Soar. 

Dill 
forlm. 

Ibrlm.  1 

FB 

IDAY 

29. 

SUNDAY 

31.                          1 

0 

b    m    i 
15    5  31.12 

1 

B.fifsi^A 

If 
SMI 

0 

h    m    ■ 
17    9  56.99 

94666 

S.25''30'lrf.9 

03U 

1 

15    7  55.95 

%J»Yl 

S3    2  56.3 

BM» 

1 

17  12  30.84 

94694 

25  ;»  27.7 

0.106 

3 

15  10  30.93 

%g»» 

23  11  15J$ 

8.930 

3 

17  15    4.48 

94500 

25  30  34.5 

0330 

3 

15  13  ao3 

XBOta 

32  19  25.0 

8.0T7 

3 

17  17  37.92 

94656 

25  30  31.3 

0.186 

4 

15  15  41.36 

9.MB8 

22  27  24.8 

7.014 

4 

17  20  11.14 

94618 

25  30  18.1 

0409 

5 

15  18  16.63 

%M» 

22  35  14.7 

7.760 

5 

17  22  44.14 

944B1 

25  29  55.0 

0467 

6 

15  30  53.09 

9.M39 

22  42  54.8 

7J66 

6 

17  25  ia91 

94443 

25  29  22.0 

0431 

7 

15  33  37.68 

S.M40 

82  50  24.9 

7.410 

7 

17  27  49.44 

94409 

25  28  39.2 

0.706 

8 

15  36    3^ 

9.0067 

32  57  45.1 

7.963 

8 

17  30  21.73 

94361 

25  27  46.6 

0367 

9 

15  38  39.16 

s.Mia 

23    4  55.2 

7484 

9 

17  32  5a77 

94310 

25  26  44.3 

1.110 

10 

li  31  15.05 

9*0068 

23  11  55.2 

6J16 

10 

17  35  25ii6 

949n 

25  25  33.2 

1380 

11 

15  33  51.03 

3.4008 

23  18  45.1 

6.747 

11 

17  37  57.09 

94388 

25  24  10.5 

1441 

13 

15  36  37.07 

a«ooi» 

33  25  24.9 

6.677 

12 

17  40  28.35 

94188 

25  23  39  Jl 

1300 

13 

15  39    3.20 

9.60aT 

83  31  54.4 

Mffl 

13 

17  43  59.34 

94149 

25  20  58.4 

1.750 

14 

15  41  39.39 

9.0037 

83  38  13.8 

6337 

14 

17  45  30.05 

94006 

25  19    8.1 

1316 

15 

15  44  15.64 

9.004B 

83  44  23.9 

64W6 

15 

17  48    0.48 

94047 

25  17    8.4 

9379 

16 

15  46  51.94 

9.6064 

33  50  81.8 

6.806 

16 

17  50  30.62 

94006 

25  14  59.4 

9397 

17 

15  49  3a29 

9.0069 

83  56  10.3 

6.799 

17 

17  53    a46 

94048 

25  12  41.1 

9389 

18 

15  52    4.68 

9.0066 

34    148.5 

6JW0 

18 

17  55  30.00 

94896 

25  10  13.5 

9436 

19 

15  54  41.10 

9^6079 

34    7  16.3 

6J77 

19 

17  57  59.24 

94647 

25    736.8 

9387 

ao 

15  57  17.54 

9^0076 

34  13  33.8 

6JM 

20 

18    0  28.17 

94796 

25    4  51.0 

9380 

21 

15  59  54.00 

9.60n 

34  17  40.8 

64)00 

31 

18    2  56.78 

94748 

25    1  56.1 

9369 

23 

16    2  3047 

9^78 

24  32  37.4 

4.806 

33 

18    5  25.08 

94660 

24  58  52.3 

8.188 

33 

16    5    &94 

9^0078 

S.24  27  23.6 

4.069 

33  1    18    7  53.05 

94634 

S.24  55  39.5     8386  1 

SAT 

CRDA 

Y  30. 

MOND 

AY,  A 

PRIL    1. 

0 

16   7  4340 

ft.0Q76 

8.84  31  59.3 
24  36  24.6 

4.606 

0  1    18  10  20.69 

94679 

13.24  52  17.91    8438 

1 

16  10  19.85 

9.6078 

AM6 

3 

16  13  56.38 

9.0000 

24  40  39.5 

4.100 

3 

16  15  32.68 

9.6064 

24  44  43.9 

8J66 

4 

16  18    9J05 

9.6067 

84  48  37.8 

S.816 

5 

16  30  45.37 

9.6049 

24  52  21.3 

8.637 

6 

16  33  31.64 

tsm 

84  55  54.3 

M^ 

PHASES 

OF  T 

HE  MOON. 

7 

16  35  57.85 

9.6060 

84  59  16i> 

8.969 

8 

16  38  34.00 

9.6018 

25    2  29.0 

8.114 

9 

16  31  10.07 

9.6006 

2S    5  30.6 

9.040 

10 
11 

16  33  46.06 
16  36  31i)6 

9.6091 
9.6076 

25    8  21.8 
25  11    2.6 

9.766 
9.608 

C  Last  Qoar 

ter,  . 

d        h       m 

.     3     7   ia4 
.    11      1    36.9 
.19      5    32.0 
.26      2    154 

13 
13 
14 

16  38  57.76 
16  41  33.46 
16  44    9.04 

9.6050 
9.6040 
9.6990 

25  13  33.0 
25  15  5a0 
25  18    2.5 

9«t90 
9.946 
9J071 

0  New  Mooi 
}>  First  Qua] 
O  FuU  Moon 

[I,      . 
rter,  . 

I,  .    . 

15 
16 

16  46  44.50 
16  49  19.83 

9.6609 

9.66n 

85  20    1.6 
25  21  50.4 

1.800 
1.737 

17 

16  51  55.03 

9.6664 

25  23  28.9 

1.666 

d      h 

18 

16  54  30.08 

9.6690 

25  84  57.0 

1J69 

<C  Apogee* 

... 

.    .    13    12.0 

19 

16  57    4.98 

9j{S04 

25  36  14.8 

1311 

<C  Perigee, 

.    .    . 

..    26    11.9 

30 

16  59  39.73 

9.OT76 

25  27  22.4 

1.041 

31 

17    3  14^1 

9.6740 

25  28  19.8 

0371 

33 

17    4  48.72 

9.6790 

25  29    7.0 

0.701 

33 

17    7  33.95 

9.6680 

25  29  44.0 

0489 

34. 

17    9  56JJ9 

9.6650 

&35  30  10.9 

0J64 

___ 
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6BEBNWICH  MFiAN  ' 

TTMB- 

n 

LUNAB  I)I8TAN0E&                                                              1 

H 

Btar'a  Name 

ftOd 

Posttton. 

Noon. 

P.L. 
of 

Dur. 

IIPi. 

P.L. 

Of 

DHL 

Vlh. 

P.L. 
Of 

Dur. 

IXh. 

P.L. 
of 

1 

Jupiter 

Begulua 

Saturn 

Spica 

a  Aquilse 

Sun 

W. 

W. 

W. 

W. 

E. 

E. 

81°  19' 4^ 
73    355 
65  24  11 
19    7  36 
82  48    2 
119  56  31 

918S 
9318 
3210 
3964 
3788 
9086 

83°   8'4i 
74  51  55 
67  12  24 
20  54  29 
81  13  12 
118  16    7 

3106 
3881 
3238 
3900 
3800 
9540 

84°  57^11 
76  39  36 
69    0  18 
22  41  14 
79  38  44 
116  36    2 

9310 
9048 
3386 
3376 
3810 
9668 

86°4^2# 
78  26  57 
70  47  54 
24  27  49 
78    4  41 
114  56  16 

9838 

9358 
3347 
9386 
9841 
9677 

2 

Jupiter 

Be^ulus 

Saturn 

Spica 

a  Aquile 

Sun 

W. 
W. 
W. 
W. 
E. 
E. 

95  41  28 
87  18  41 
79  41    1 
33  17  10 
70  21  51 
106  42  24 

9988 

9897 
9816 
9830 
9D08 
9661 

97  27  38 
89    4    1 
81  26  39 
35    2  13 
68  50  58 
105    4  38 

3807 
9843 
9830 
3863 
3007 
3666 

99  13  28 
90  49    0 
83  11  56 
36  46  57 
67  20  42 
103  27  13 

9831 
9866 
9844 
9866 

8098 
3081 

100  58  57 
92  33  38 
84  56  52 
38  31  22 
65  51    5 

101  50    '8 

3870 
3887 
9818 
8083 
9607 

3 

Saturn 
Spica 
a  Aquile 
Sun 

W. 
W. 
E. 
E. 

93  36  27 
47    8  44 
58  33  56 
93  49  53 

9490 
9416 
8360 

»n4 

95  19  21 
48  51  15 
57    8  57 
92  14  51 

9418 
3460 
3806 

3780 

97    1  55 
50  33  26 
55  44  53 
90  40    9 

3467 
3473 
8866 
3806 

96  44    9 
52  15  18 
54  21  46 
89    548 

9479 
9486 
8400 
9890 

4 

Spica 
Antares 
a  Aquila 
Sun 

W. 
W. 
E. 
E. 

60  39  54 
14  54  57 
47  42  34 
81  18  54 

9668 
3668 
8780 
9804 

62  19  54 
16  34  56 
46  26  28 
79  46  28 

9666 
3666 
8831 
3000 

63  59  36 
18  14  38 
45  11  48 
78  14  21 

9670 
9677 
8011 
3034 

65  39    0 
19  54    4 
43  58  39 
76  42  33 

9803 

4006 

9088 

5 

Spica 
Antares 
a  AqnilflB 
Sun 

W. 
W. 
E. 
E. 

73  51  40 
28    7    5 

38  19  29 
69    756 

9664 

9660 
4666 

8007 

75  29  22 
29  44  52 
37  17  52 
67  37  52 

3666 

3661 
4S80 
8031 

77    648 
31  22  24 
36  18  40 
66    8    5 

3Bn 
3878 
6036 
8084 

78  43  59 
32  59  40 
35  22    4 
64  38  34 

9084 
8943 
8047 

6 

Spica 

Stares 

Sun 

W. 
W. 

E. 

8646    8 
41    2  18 
57  14  53 

3748 
3788 
8100 

88  21  51 
4238    7 
55  46  54 

3768 

9746 
8190 

89  57  20 
44  13  43 
54  19    9 

3784 
3760 
8133 

91  33  35 
45  49    5 
52  51  38 

97VS 
3780 
8144 

7 

Antares 

Sun 

W. 
E. 

53  42  46 
45  37  33 

9816 
8000 

55  16  54 
44  11  24 

3834 
8311 

56  50  51 
42  45  28 

3888 

8833 

58  24  36 
41  19  45 

984S 
8388 

8 

Antaree 

Sun 

W. 
E. 

66  10  42 
34  14  22 

3B81 

8988 

67  43  25 
32  49  57 

3888 

8800 

69  15  59 
31  25  45 

3886 
8813 

70  48  23 
30    1  47 

9808 
8834 

13 

Sun 

Aldebaran 

Pollux 

W. 

E. 
E. 

21  40  44 
54  44  42 
9636    0 

8646 
8166 
8104 

23    0  18 
53  17  39 
95    7  55 

8640 
8168 
8106 

24  19  58 
51  50  40 
93  39  51 

8634 

8163 
8106 

25  39  45 
50  23  47 
92  11  49 

86S7 
8180 
8106 

14 

Sun  ■ 
Aldebaran 
PoUux 
Jupiter 

W. 

E. 
£. 
E. 

3220    2 

43  11    0 

84  51  58 

112  13  43 

8607 
8107 
8110 
8067 

33  40  18 

41  44  47 

8324    1 

110  44  41 

8606 
8304 
8110 
8067 

35    037 

40  18  42 

81  56    4 

109  15  39 

8601 
8810 
8110 
8867 

36  21    0 
38  52  45 

80  28    7 
107  46  37 

8486  ' 
8310   1 
8110   ! 
8068  < 

15 

Sun 

Aldebaran 

Pollux 

Jupiter 

W. 
E. 
£. 
E. 

43    3  50 

31  45  43 

73    8    5 

100  21    0 

8480 
8378 
8104 
8047 

44  24  37 
30  21    0 
71  40    0 
98  51  46 

8476 
8980 
8101 
8044 

45  45  28 

28  56  36 
70  11  52 

97  22  28 

8471 
8808 
8806 

8043 

47    6  24 
27  32  34 
68  43  40 
95  53    7 

8487 
8880 
8006 
8080 

16 

Sun 
PoUox 

E. 

53  52  29 

61  21  49 

8488 
8070 

55  14    2 
59  53  14 

8483 
8074 

56  35  42 
58  24  33 

8496 
8070 

57  57  30 
56  55  47 

8418 
8066   1 
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OREENWICH  MEAN  ' 

riMHR. 

LUNAR  BISTAKCES 

• 

, 

h 

^ 

star's  Name 
Poaltkm. 

Midnigbt. 

P.L. 

or 

XVh. 

P.L. 

or 

xvnih* 

P.L. 
Of 

Dur. 

XXPi. 

or 

Dift 

1 

Japitor 

Bc^nlus 

Saturn 

Spica 

a  Aqailffi 

Sun 

W. 
W. 
W. 

w. 

E. 
£. 

88°  33' 2d 
80  13  58 
72  35  11 
26  14  11 
76  31    6 
113  16  50 

am 

9960 
»M 
9888 

dS93 

90°  20*5^ 
82    039 
74  22    9 
28    020 
74  58    0 
111  37  44 

3985 

9974 
3804 
3BOT 
3600 

92    i    & 
83  47    0 
76    8  46 
29  46  13 
73  25  24 
109  58  57 

3964 
3909 
3988 
3815 
3919 
3691 

93V  irf^ 
8533    1 
77  55    3 
31  31  50 
71  53  20 
108  20  30 

9979 
9313 
9301 
9897 
9989 
9636 

2 

Japiter 

Regulus 

Saturn 

Spica 

a  AquilsD 

Sun 

W. 
W. 
W. 

w. 

E. 
E. 

102  44    5 
94  17  56 
86  41  28 
40  15  29 
64  22    9 

100  13  24 

8880 
3384 
3S73 
3891 

8007 
3718 

104  28  52 
96    1  53 
88  25  43 
41  59  17 
®J  53  56 
98  37    1 

3864 
3889 
3886 
3405 
8184 
9798 

106  13  18 
97  45  29 
90    938 
43  42  45 
61  26  28 
97    0  58 

3879 
MIS 
3400 
3418 
3173 
9743 

107  57  23 
99  28  45 
91  53  13 
45  25  54 
59  59  47 
95  25  15 

9893 
9498 
9416 
9431 
3915 
9759 

3 

Saturn 
Spica 
a  AquflsB 

Sun 

W. 
W. 

E. 

E. 

100  26    2 
53  56  51 
52  59  40 

87  31  46 

3406 
3499 
8466 
3B35 

102    7  35 
55  38    5 
51  38  38 

85  58    4 

3499 
3018 
3697 
9850 

103  48  49 
57  19    0 
50  18  44 
84  24  41 

.  3513 
3597 
8599 
3666 

105  29  44 
58  59  36 
49    0    1 
82  51  38 

9697 
•9540 
3668 
9880 

4 

Spica 
Antares 
a  Aquilad 

Sun 

w. 
w. 

E. 

E. 

67  18    6 
21  33  13 
42  47    7 
75  11    2 

3604 

3601 
4114 
3903 

68  56  55 
23  12    6 
41  37  19 
73  39  49 

3617 
9614 
4980 
9966 

70  35  27 
24  50  42 
40  29  21 
72    854 

3699 
3696 
4858 
9981 

72  13  42 
26  29    2 
39  23  22 
70  38  17 

9649 
9688 
4499 
9993 

5 

SiMca 
ijitares 
a  AqnOse 
Sun 

W. 
W. 
E. 
E. 

80  20  54 
34  36  41 
34  28  14 
63    9  19 

3X00 
3606 
6487 
8060 

81  57  34 
36  13  27 
33  37  21 
61  40  20 

3710 
3707 
ff766 
8079 

83  34    0 
37  49  58 
32  49  38 
60  11  36 

9799 

9P717 
6064 
8064 

85  10  11 
39  26  15 
32    5  17 
58  43    7 

9739 
9798 
6446 
3096 

6 

Spica 
Antares 

Sun 

W. 
W. 
E. 

93    738 
47  24  14 
51  24  22 

3788 
3779 
8106 

94  42  28 

48  59  10 

49  57  20 

9798 
9788 
3167 

96  17    5 
50  33  54 
48  30  31 

9809 
9797 
8178 

97  51  30 
52    826 
47    3  55 

9819 
9806 
3189 

7 

Antares 

Sun 

W. 
E. 

59  58  10 
39  54  15 

9860 
8S48 

61  31  33 
38  28  57 

9858 
8954 

63    4  46 
37    3  52 

9866 
3865 

64  37  49 
3539    0 

9873 
8977 

8 

Antai^s 
Sun 

W. 
E. 

72  20  38 
28  38    3 

9910 
8887 

73  52  44 
27  14  34 

9917 
8851 

75  24  41 
25  51  21 

9994 
8865 

76  56  30 
24  28  24 

9980 
3378 

13 

Sun 

Aldebaran 

PoHuz 

W. 

B. 

E. 

26  59  39 
48  57    1 
90  43  49 

8698 
3175 
8109 

28  19  38 
47  30  22 
89  15  50 

8518 
8180 
8110 

29  39  42 
46    3  49 
87  47  52 

8515 
3184 
3110 

30  59  50 
44  37  21 
86  19  55 

3511 
3190 
3110 

14 

Sun 

AMebaran 
PoUux 
Jupiter 

W. 
£. 
E. 

£. 

37  41  26 

37  26  58 

79    0    9 

106  17  33 

8496 
8397 
8109 
8056 

39    1  56 

36    1  21 

77  32  10 

104  48  28 

8491 
8986 
8108 
8053 

40  22  30 

34  35  55 

76    4  10 

103  19  21 

8488 
8S47 
8106 
3069 

41  43    8 

33  10  42 

74  36    8 

101  50  12 

3484 
3969 
3106 
8049 

15 

Sun 

Aldebaran 
PoUux 
Japiter 

W. 
E. 
£. 
E. 

48  27  25 
26    8  57 
67  15  25 
94  23  42 

8469 
8857 
8098 

8086 

49  48  32 
24  45  51 
65  47    7 
92  54  13 

8456 
8888 
8090 
8030 

51    9  45 
23  23  21 
64  18  45 
91  24  38 

3451 
3496 
8067 
3096 

52  31    4 
22    1  34 
62  50  19 
89  54  58 

3446 
3473 
3083 

3099 

Irf 

Sun 
Pollux 

W. 
E. 

59  19  26 
55  26  55 

8410 
8060 

60  41  31 
53  57  57 

8401 
3055 

62    346 
52  28  52 

3893 
8050 

63  26  10 
50  59  41 

8886 
3043 

58 
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QRBENWiq^  wuof  'mm                           1 

LUHAB  PISTAHCBa 

3a 

Star's  Nan 

» 

P.L. 

P.L. 

P.L. 

P.L. 

16 

and 
Podtioa. 

Noon. 

A. 

mb. 

^ 

VBi. 

J^ 

IX^' 

im. 

Jupiter 

£. 

88'2dli 

lOtt 

86^52^1191 

1019 

85'2S^2l 

1000 

83^1^ 

0880 

Bc^lua 

E. 

98  11  12 

wn 

96  41  57 

OOtt 

95  12  38 

0088 

9343    8 

8000 

Sutura 

£. 

104  44  14 

•o» 

108  14  45 

0098 

10145    8 

1039 

100  15  23 

0018 

17 

Sun 

W. 

64  48  44 

taw 

66  11  29 

1888 

67  34  25 

0068 

68  57  32 

8840 

FoUux 

E. 

49  30  22 

1088 

48    056 

OOBt 

46  31  23 

1000 

45    1  42 

8098 

Japiter 

E. 

76  22  50 

I8M 

74  51  52 

4008 

73  20  44 

4047 

71  49  25 

3888 

B^lus 

E. 

86  13  41 

tm 

84  48  19 

4084 

88  12  46 

9078 

81  42    2 

3880 

Saturn 

E. 

92  44  28 

tm 

91  18  49 

4810 

89  42  59 

9081 

88  11  57 

3008 

la 

Sun 

W. 

75  56  23 

nm 

77  20  51 

1079 

78  45  35 

»M 

80  10  34 

8940 

Mm 

W. 

24  26    9 

1189 

25  52  19 

0189 

27  18  50 

1184 

28  45  42 

3148 

FoUttx 

£. 

37  31  24 

4088 

36    058 

4804 

34  30  25 

4078 

32  59  46 

3878 

Jupiter 

E. 

64    946 

IB8T 

62  37  10 

4870 

61    4  19 

9000 

59  81  13 

360S 

Reeulna 

E. 

74    5  15 

8Bn 

72  38  Id 

4801 

71    0  55 

9008 

69  28  22 

3978 

Saturn 

E. 

80  38  43 

9B88 

79    1  28 

4088 

77  28  49 

4B78 

75  56    0 

3000 

19 

Sun 

W. 

87  19  46 

$m 

88  46  31 

0108 

90  18  36 

9188 

91  41    0 

9190 

Mara 

W. 

36    5  21 

1000 

37  34  20 

lOtt 

39    340 

9030 

40  33  22 

0007 

Aldebanm 

W. 

19  49  48 

«MI 

21  14  43 

0188 

22  41    ? 

8139 

24    850 

Jupiter 

E. 

51  41  41 

f7» 

50    654 

9779 

48  3149 

9707 

46  56  25 

S7tt 

Begulns 

E. 

61  41  27 

8808 

60    7  11 

9184 

58  32  35 

9n8 

56  57  40 

9784 

Saturn 

£. 

66    746 

4787 

66  33  14 

9783 

64  58  28 

9788 

63  23  13 

9704 

aa 

Sun 

W. 

99    8  19 

8081 

100  32  58 

0018 

102    2  50 

4880 

103  33  11 

9974 

Mara 

W. 

48    729 

4018 

49  39  29 

4008 

51  1158 

9878 

52  44  42 

9807 

Aldebaraa 

W. 

31  42  41 

4808 

38  15  56 

4838 

34  49  54 

?704 

36  24  33 

9781 

Jupiter 

£. 

38  54  26 

4888 

37  17    0 

4601 

35  39  14 

9000 

34    1    7 

^ftlft 

Hc^us 

£. 

48  57  58 

4084 

47  20  57 

4000 

45  43  34 

9001 

44    548 

9806 

Saturn 

E. 

55  29  28 

4878 

53  45  16 

4088 

52    748 

4044 

50  29  48 

4tW 

Spica 

E. 

102  59  54 

48W 

101  22  41 

4608 

9945    5 

4M0 

98    7    5 

9889 

di 

Sun 

w. 

111  11    1 

4878 

112  43  50 

4B08 

114  17    5 

4088 

115  50  46 

3817 

Mara 

w. 

60  35  10 

9787 

62  10  34 

9781 

63  46  25 

ri4 

65  22  43 

3808 

Aldebarai) 

W. 

44  27    9 

4a» 

46    525 

9804 

47  44  15 

4U8 

49  23  37 

3008 

Begulus 

£. 

35  51  15 

46fiO 

34  11  11 

4fi08 

32  30  44 

4017 

30  49  54 

3003 

Saturn 

E. 

42  14  42 

4U7 

40  34  34 

9088 

38  54    6 

4011 

37  13  17 

9109 

Spica 

£. 

89  50  52 

4fiao 

88  10  21 

9011 

86  29  23 

4409 

84  47  59 

9478 

32 

Sun 

W. 

123  45  40 

4718 

125  21  58 

9B86 

126  58  41 

9078 

128  35  50 

9N9 

Mara 

W. 

73  31    3 

4084 

75  10    6 

9874 

76  49  36 

9U0 

78  29  33 

9030 

Aldebanm 

w. 

57  48  30 

4441 

59  31    3 

9493 

61  14    6 

!|401 

62  57  40 

9800 

PoUuz 

w. 

16  24  41 

9748 

18    0  16 

9808 

19  37  41 

4B08 

21  16  41 

9008 

Saturn 

£. 

28  44  18 

4413 

27    1  43 

9488 

25  18  59 

9489 

23  36  10 

9488 

Spica 

£. 

76  14  15 

vm 

74  30    8 

9008 

72  45  35 

9840 

71    0  34 

9999 

d3 

Mara 

V. 

8656    6 

4440 

88  id  44 

9493 

90  21  48 

9409 

92    5  18 

9897 

Aldebaran 

W. 

71  42  52 

9B8S 

73  29  18 

»84 

75  16  11 

9B48 

77    380 

9390 

IV>llux 

w. 

29  48  29 

4044 

3133  24 

9118 

33  19    1 

9988 

35    5  17 

9004 

Spica 

£. 

62    8  51 

4818 

60  21  12 

9818 

5833    8 

9108 

56  44  39 

9108 

iuitares 

£. 

107  49  52 

9897 

106    2    4 

9008 

104  13  50 

9103 

102  25  10 

3178 

24 

Man 

W. 

100  48  47 

9W7 

102  34  37 

9909 

104  20  48 

9978 

106    7  19 

3088 

AldeWan 

w. 

86    6  16 

4108 

87  55  59 

'9187 

8946    2 

9134 

9136  25 

9111 

Pollu3( 

w. 

44    5    7 

9180 

45  54  35 

91tt 

47  44  29 

3138 

49  34  48 

3111 

XVI. 
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GBBXNWIGH  MBAN  TOCE. 

UnUit  BIBTAKCBS. 

Sm 

8ter*f  Nan 

M 

P.L. 

P.L. 

P.L. 

P.I*. 

16 

9U 

PodtfOB 

liCdni^t. 

A 

XVH. 

Dr. 

XVIUH. 

^ 

XXP*. 

of 
Dur. 

Jupiter 

£. 

82°  2!^   i 

«M 

80^54*4^ 

9897 

79°  2^1^ 

9900 

77^53'3S 

3979 

B4;alii8 

E. 

9a  13  3d 

mat 

90  43  48 

9018 

89  13  55 

9000 

87  43  53 

9001 

8ttom 

H. 

96  45  30 

am 

97  15  28 

9001 

95  45  17 

9094 

94  14  57 

3087 

17 

SiTK 

W. 

70aOS3 

att4 

71  44  24 

8999 

73    8  10 

9911 

74  32    9 

8890 

Pollux 

£. 

43  3X  54 

aoi4 

42    1  59 

9007 

40  31  55 

0001 

39    1  43 

9909 

Jnpiter 

£. 

70  17  54 

9NB 

68  46  11 

9010 

e7  14  16 

9000 

65  42    8 

9606 

Aeolus 

£. 

80  11    6 

«M 

78  39  58 

9048 

77    837 

9099 

75  37    3 

9034 

SaHini 

£. 

86  40  44 

SMS 

85    9  19 

9098 

83  37  41 

9031 

82    549 

3010 

18 

SUK 

W. 

81  35  50 

lasi 

83    122 

8918 

84  27  12 

9901 

85  53  20 

9106 

Mm 

w. 

30  13  56 

aua 

31  40  31 

9111 

33    827 

9005 

34  36  43 

9077 

PoUnx 

£. 

31  39    3 

mrt$ 

29  58  16 

9971 

28  27  27 

9071 

26  56  38 

3073 

JapitoF 

£. 

57  57  53 

9Bn 

56  24  15 

9B98 

54  50  21 

9019 

53  16  10 

9700 

Bagohifl 

£. 

67  55  33 

1B04 

66  22  28 

9890 

64  49    5 

9037 

63  15  25 

3839 

Sttluni 

£. 

74  33  54 

SMI 

72  49  32 

9898 

71  15  54 

9039 

69  4159 

3811 

19 

SCK 

W. 

93    8  45 

tMa 

94  36  51 

9088 

96    5  18 

9008 

97  34    7 

9040 

Mm 

W. 

43    336 

ttsa 

43  33  52 

9971 

45    4  41 

9059 

46  35  53 

3084 

Aldebma 

w. 

35  37  43 

mu 

27    738 

9980 

28  38  29 

9030 

30  10  11 

9881 

Jupiter 

£. 

45  30  43 

stm 

43  44  39 

9710 

42    8  15 

9007 

40  31  31 

9661 

Bflg^ihu 

£. 

55  23  35 

fi4a 

53  46  50 

9798 

52  10  54 

9717 

50  34  37 

3701 

Satum 

£. 

61  47  45 

sna 

60  11  57 

9718 

58  35  48 

9708 

56  59  10 

3603 

9Q 

SCN 

W. 

105    8  60 

aaif 

106  35    5 

9989 

106    6  39 

9018 

109  38  37 

900O 

Mm 

W. 

54  17  56 

9897 

55  5136 

9818 

57  25  41 

9796 

59    0  12 

3777 

Aldebtrm 

W. 

37  50  53 

ana 

39  35  48 

9708 

41  12  20 

9980 

42  49  27 

9664 

Jupiter 

£. 

33  S3  30 

aoM 

30  43  50 

9980 

29    440 

9974 

27  25  10 

9690 

B^^nlus 

£. 

43  37  40 

saia 

40  49    9 

9800 

39  10  14 

9969 

37  30  56 

3966 

Sfttom 

£. 

48  51  31 

sns 

47  12  52 

9908 

45  33  51 

9980 

43  54  28 

3969 

Spica 

£. 

96  38  40 

»04 

94  49  51 

9968 

93  10  37 

9967 

91  30  57 

3640 

21 

Sun 

W. 

117  34  53 

awT 

118  59  24 

9778 

120  34  23 

3798 

122    9  48 

9796 

Mm 

W. 

66  50  38 

9m 

68  36  40 

96i§ 

70  14  20 

9039 

71  52  28 

9615 

Aldebma 

w. 

51    3  33 

9HS 

52  43  59 

9910 

54  24  58 

9480 

56    628 

3465 

Regulwi 

£. 

39    843 

948i 

27  27  10 

9471 

25  45  16 

9467 

24    3    2 

3449 

Si^m 

E. 

35  33    7 

ai80 

33  50  37 

9479 

32    8  48 

9M3 

30  26  41 

3400 

Spica 

£. 

83    6    8 

9m 

8123  51 

9499 

79  41    6 

3416 

77  57  54 

8907 

23 

Suic 

W. 

130  13  25 

9849 

131  51  25 

9090 

138  29  50 

3004 

135    8  40 

3900 

Mm 

W. 

80    958 

9916 

81  50  50 

9408 

8332    9 

9477 

85  13  54 

3450 

AldeVma 

w. 

64  41  44 

98M 

66  26  18 

9890 

68  11  21 

3910 

69  56  53 

3900 

PoUux 

w. 

23  57    1 

9«89 

24  38  29 

9447 

26  20  57 

3400 

28    4  19 

9979 

Saturn 

£. 

31  53  23 

9188 

20  10  41 

3448 

18  28  14 

3469 

16  46  11 

9490 

SpicA 

£. 

60  15    7 

9904 

67  29  13 

9986 

65  42  52 

9967 

63  56    4 

9350 

93 

Mm 

W. 

93  49  13 

9910 

95  33^ 

3898 

97  18  13 

9997 

99    3  19 

3093 

Aidebmn 

W. 

78  51  14 

9919 

80  39  23 

3108 

82  27  57 

3180 

84  16  55 

8105 

PoQux 

W. 

3653    9 

3941 

38  39  36 

3918 

40  27  36 

S190 

42  16    7 

8170 

Spica 

E. 

54  55  46 

9187 

53    629 

3198 

51  16  50 

3197 

49  26  48 

3134 

AntaNs 

£. 

100  36    5 

UW 

98  46  36 

3144 

96  56  44 

95    628 

8114 

24 

Mm 

W. 

107  54    8 

9994 

109  41  15 

aatt 

111  28  40 

3331 

113  16  21 

3991 

AldeWaa 

w. 

98  27    7 

9100 

95  18    6 

308O 

97    922 

307O 

99    054 

9000 

'             Pollux 

w. 

51  25  30 

9908 

53  16  35 

9008 

55    8    0 

3070 

56  59  45 

9050  i 

54 
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6BEENWIGH  MEAN  ' 

mvfE. 

LUNAR  DISTANCES. 

h 

K* 

Ster^Nan 

ne 

P.L. 

p.  I.. 

P.I,. 

P.L. 

«B<t 

Noon. 

of 

lllb. 

of 

Vpu 

of 

IXh- 

of 

Podtton. 

DIB. 

vm. 

DIB. 

DM. 

34 

Jupiter 

w. 

lfl7'5« 

aiea 

19"  y25 

9X80 

20V2f 

9118 

22°  48'    # 

90O1  ' 

Sptca 

E. 

47  36  25 

9110 

45  45  41 

9007 

43  54  37 

9066 

42    3  14 

9073  1 

Antares 

E. 

93  15  50 

3100 

91  24  51 

9000 

89  33  30 

3079 

87  41  48 

9061   1 

85 

PoUux 

W. 

58  51  47 

9046 

6044    6 

9080 

62  36  40 

9080 

64  29  28 

9091 

Jupiter 

W. 

32    822 

9018 

34    1  28 

9007 

35  54  52 

1007 

37  48  31 

1060  1 

B^luB 

W. 

21  50  24 

900S 

23  42  20 

9048 

25  84  40 

9034 

27  27  21 

90S8  1 

Saturn 

W. 

16  27  40 

*    3il6 

18  15  41 

9171 

20    4  52 

9189 

21  55    2 

9101 

Spica 

£. 

33  42  18 

9098 

30  49  28 

9098 

28  56  29 

9018 

27    323 

9010 

Antares 

E. 

78  18  55 

9009 

76  25  34 

9000 

74  32    0 

1099 

72  38  13 

1060 

26 

PoUux 

W. 

73  56  10 

1004 

75  49  53 

1009 

77  43  40 

1090 

79  37  30 

1909 

Jupiter 

W. 

47  19  35 

1000 

49  14  12 

1008 

51    8  53 

1056 

53    337 

1960 

R^pilus 

W. 

36  54  38 

1084 

38  48  38 

1060 

40  42  44 

1077 

42  36  54 

1070 

Saturn 

W. 

31  15  13 

9014 

33    825 

9006 

35    1  51 

1098 

36  55  28 

1908 

Antares 

E. 

63    7    3 

1808 

61  12  30 

1961 

59  17  54 

1060 

57  23  16 

1060 

37 

PoUux 

W. 

89    632 

1000 

91    0  10 

9009 

92  53  41 

9007 

94  47    4 

90U 

'  Jupiter 

W. 

62  37  12 

1089 

64  81  46 

1066 

66  26  14 

1071 

68  20  34 

1977 

Begulus 

W. 

52    7  57 

1080 

54    2   3 

1064 

55  56    2 

1068 

57  49  54 

1094 

Saturn 

W. 

46  24  57 

1088 

48  18  53 

1960 

50  12  45 

1909 

52    632 

1006 

Antares 

E. 

47  50  20 

1000 

45  55  57 

1174 

44    1  41 

1079 

42    733 

1064 

a  AquilflB 

E. 

101    9  55 

9040 

99  29  37 

9088 

97  49  16 

3088 

96    855 

9040 

28 

Jupiter 

W. 

77  49  33 

9018 

79  42  42 

9096 

81  35  35 

3087 

83  28  12 

9048 

B^us 

W. 

67  16  47 

9009 

69    932 

9041 

71    2    2 

9009 

72  54  16 

9008 

Saturn 

W. 

61  33  22 

9000 

63  26  10 

9080 

65  18  43 

9049 

67  11    1 

9000 

Spica 

W. 

13  24  42 

9118 

15  15  14 

9100 

17    6    0 

9106 

18  56  52 

9100 

Antares 

E. 

32  39  36 

9080 

30  46  41 

9000 

28  54    3 

9047 

27    1  42 

9009 

a  AquilflB 

E. 

87  48  37 

9074 

86    9    7 

9666 

84  29  55 

9601 

82  51    2 

9017 

29 

Jupiter 

W. 

92  46  37 

9118 

94  37  17 

8136 

96  27  34 

9149 

98  17  29 

9107 

Begulufl 

W. 

82  10  49 

9197 

84    1    7 

9141 

85  51    4 

9166 

87  40  39 

9171 

Saturn 

W. 

76  28    6 

9199 

78  18  32 

9186 

80    837 

9161 

81  58  19 

9166 

Spica 

W. 

28    9  42 

9148 

29  59  36 

9106 

31  49  12 

9167 

33  38  29 

9160 

a  Aquiks 

E. 

74  42  42 

9791 

73    630 

9747 

71  30  63 

9TT6 

69  55  53 

9806 

Fomalhaat 

E. 

99  27  32 

9880 

^^47  11 

9048 

96    7    5 

9061 

d4  27  16 

9674 

SUK 

E. 

138  34  22 

94M 

136  52    6 

9460 

135  10    9 

9489 

133  28  31 

9407 

ao 

Jupiter 

W. 

107  21    8 

9380 

109    8  37 

9900 

110  55  41 

9974 

112  42  19 

9991 

R^ulus 

W. 

96  42  39 

3901 

98  29  50 

9900 

100  16  35 

3966 

102    2  55 

9808 

Saturn 

W. 

91    1    3 

9340 

92  48  23 

9969 

94  35  18 

9960 

96  21  47 

9907 

Spica 

W. 

42  39  38 

3300 

44  26  43 

9971 

46  13  25 

9987 

47  59  43 

98iM 

a  AquilflB 

E. 

62  11  30 

3060 

60  41    2 

8081 

59  11  28 

8077 

57  42  50 

8190 

Fomalhaat 

E. 

86  13    9 

9000 

84  35  29 

9070 

82  58  15 

9806 

81  21  28 

9710 

aPegasi 

E. 

107    8  43 

3400 

105  25  15 

9410 

103  42    8 

3484 

101  59  22 

9449 

Sun 

E. 

125    5  41 

9077 

123  26  15 

9506 

121  47  13 

9613 

120    8  35 

9080 

31 

Saturn 

W. 

105    7  48 

9807 

106  51  42 

9406 

108  35  10 

9498 

110  18  12 

9441 

Spica 

W. 

56  44  59 

9801 

58  28  47 

9406 

60  12  10 

9496 

61  55    8 

9448 

a  AquilflB 

E. 

50  35  51 

8490 

49  14    7 

8608 

47  53  46 

8668 

46  34  53 

9660 

Fomalhaut 

E. 

7325    3 

3887 

71  51  23 

9864 

70  18  18 

9809 

66  45  49 

9991 

oPegasi 

E. 

93  31    5 

908*2 

91  50  36 

9660 

90  10  32 

9607 

88  30  53 

9066 

SDK 

E. 

112    1  35 

9799 

110  25  25 

9741 

106  49  40 

9700 

107  14  20 

9779 

XVIII. 
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GREENWICH  MEAN 

HME. 

LX7HAB  BIBTAKCES. 

1^ 

Ster'B  NasM 

P.L. 

P.L. 

P.L. 

P.L. 

d4 

•ad 

Midnight. 

of 

XVh. 

of 

XVliUi- 

of 

XXTh. 

of 

POiltkMI. 

DHL 

DUE. 

Dur. 

Diff. 

Jupiter 
SpLi 

W. 

2#39'2i 

9013 

26^31'    i 

90ffr 

28°23'   & 

9049 

30^^31 

9080 

B. 

40  11  33 

9069 

38  19  36 

9069 

36  27  23 

9044 

34  34  57 

9086 

Antares 

B. 

85  49  48 

9040 

83  57  30 

9087 

82    454 

9097 

80  12    2 

9017 

25 

PoUux 

W. 

66  22  29 

9014 

68  15  41 

9006 

70    9    3 

S008 

72    233 

1996 

Jupiter 

W. 

39  42  23 

1961 

41  36  27 

19T6 

43  30  41 

1960 

45  25    4 

1964 

Begulos 

w. 

29  20  20 

9019 

31  13  36 

9008 

33    7    5 

1996 

35    046 

1989 

Saturn 

w. 

23  45  59 

9076 

25  87  36 

9066 

27  29  44 

9039 

29  22  18 

3096 

Spica 

E. 

25  10  12 

9014 

23  16  59 

9014 

2123  46 

9017 

19  30  38 

9098 

Antares 

E. 

70  44  16 

1919 

68  50    9 

1974 

66  55  54 

1909 

65    1  31 

1966 

36 

Pollux 

W. 

81  31  21 

1989 

83  25  12 

1990 

85  19    2 

1903 

87  12  49 

1994 

Jupiter 

W. 

54  58  22 

1956 

56  53    7 

1966 

58  47  52 

1957 

60  42  34 

1960 

R<^n9 

W. 

44  31    7 

1976 

46  25  21 

ir6 

48  19  35 

1976 

50  13  47 

1977 

Saturn 

W. 

38  49  14 

1969 

40  43    6 

1986 

4237    2 

1986 

44  30  59 

1986 

Antares 

B. 

55  28  37 

1969 

53  33  58 

1961 

51  39  22 

1968 

49  44  49 

1966 

27 

Pollux 

W. 

96  40  17 

fxm 

96  33  20 

9038 

100  26  11 

9086 

102  18  49 

9046 

JufNter 

W. 

70  14  44 

1964 

72    8  44 

1991 

74    2  33 

1996 

75  56  10 

9007 

R^ulos 

W. 

59  43  38 

900O 

61  37  12 

9007 

63  30  36 

9014 

65  23  48 

9038 

Saturn 

W. 

54    0  13 

9001 

55  53  46 

9007 

57  47    9 

9014 

59  40  21 

9031 

Antares 

E. 

40  13  34 

1901 

38  19  45 

1909 

36  26    9 

9007 

34  32  46 

9016 

a  AqnilflB 

E. 

94  28  37 

9MS 

92  48  23 

9648 

91    8  17 

3666 

89  28  21 

9564 

26 

Jnptter 

W. 

85  20  31 

SOOO 

87  12  32 

9079 

89    4  14 

9066 

90  55  36 

9099 

Bc^lus 

W. 

74  46  12 

9976 

76  37  50 

9086 

78  29  10 

9099 

80  20  10 

9118 

Saturn 

w. 

69    3    2 

9071 

70  54  46 

9068 

72  46  12 

9095 

74  37  19 

9106 

Spica 

w. 

20  47  44 

9109 

22  38  30 

9116 

24  29    7 

9199 

26  19  32 

9189 

ioitares 

E. 

25    9  40 

9079 

23  17  57 

9066 

21  26  34 

9099 

19  35  33 

9114 

aAquiln 

E. 

81  12  30 

9886 

79  34  22 

9664 

77  56  40 

9976 

76  19  26 

9697 

29 

Jnpitw 

W. 

100    7    1 

.    9178 

101  56    9 

9186 

103  44  54 

9906 

105  33  14 

8999 

Begulus 

W. 

89  29  50 

9166 

91  18  38 

9909 

93    7    3 

9916 

94  55    3 

9986 

Saturn 

W. 

83  47  39 

9180 

85  36  36 

9196 

8725    9 

9919 

89  13  18 

9999 

Spica 

W. 

35  27  26 

9194 

37  16    2 

9906 

39    4  17 

9394 

40  52    9 

9989 

a  AquHn 

E. 

68  21  33 

9886 

66  47  54 

9879 

65  14  59 

9906 

63  42  50 

9946 

Fomalhaat 

E. 

92  47  45 

9666 

91    8  34 

9608 

89  29  43 

9619 

87  51  14 

9637 

SlTH 

E. 

131  47  14 

9619 

130    6  18 

9687 

128  25  43 

9648 

126  45  30 

3661 

30 

Jupiter 

W. 

114  28  32 

9800 

116  14  19 

9897 

117  59  39 

9845 

119  44  33 

9864 

Begulus 

W. 

103  48  50 

9831 

105  34  19 

9888 

107  19  23 

3867 

109    4    0 

9876 

Saturn 

W. 

98    7  51 

9816 

99  53  29 

9888 

101  38  41 

98M 

103  23  28 

9868 

Spica 

W. 

49  45  36 

9891 

51  31    5 

9389 

53  16    8 

9866 

55    0  46 

3378 

a  Aquibs 

E. 

56  15  12 

8179 

54  48  38 

8386 

53  23  11 

8996 

51  58  54 

8350 

Fomafiiaut 

E. 

79  45  10 

9788 

78    9  21 

9769 

76  34    3 

9786 

74  59  17 

9811 

aPegasi 

E. 

100  16  57 

9466 

96  34  54 

S4B1 

96  53  14 

9496 

95  11  58 

9616 

Sra 

E. 

118  30  21 

9649 

116  52  32 

9667 

115  15    8 

9686 

113  38    9 

9704 

31 

Saturn 

W. 

112    0  48 

9460 

113  42  58 

9477 

115  24  43 

9496 

117    6    2 

9614 

Spica 

W. 

63  37  41 

9461 

65  19  49 

9476 

67    1  33 

9496 

68  42  52 

9618 

a  AqnilsB 

E. 

45  17  33 

8764 

44    1  53 

8866 

42  47  58 

89T5 

41  35  54 

4100 

Fomalbaui 

E. 

€7  13  57 

9061 

65  42  43 

9909 

64  12    8 

8014 

62  42  13 

8048 

aPegaai 

E. 

86  51  36 

9608 

85  12  45 

9691 

83  34  19 

9640 

81  56  16 

9650 

SDK 

E. 

105  39  25 

9796 

104    4  54 

9817 

102  30  48 

8886 

100  57    7 

9864 

56 
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** 

AT 

OBEENWICH  AI 

)N. 

"^ 

TAUBNT  MOC 

1 

i 

1 

1 

THE   SUN'S 

8ld««l 
TIum 
or  tin 

8«Bll- 

■lMllll.«f 
IbM, 

addtto 

WLfK 
Ibev. 

mtMcMd 

fitm 
Apptrtt 

4n><«m< 

DULtOt 
Ihonr. 

Appmrtni 

HULfn 
Ihonr. 

UU- 

Moo. 
Tues. 
Wed. 

1 
2 
3 

"h      m  '    •" 

0  43  12J» 
0  46  50.91 
0  50  29.43 

9UI97 
9.103 
9.110 

N.  4  88  58.5 
5    2    2.6 
5  25     1.6 

57!79 
67.58 
67.35 

i4   isi 

16    1.68 
16     1.35 

64.51 
64.58 
64.55 

3  53.14 
3  35.00 
3  17.01 

0.780 
0.754 
0.747 

Thur. 

Fri. 

Sat 

4 
5 
6 

0  54    8.13 

0  57  46.99 

1  1  26.06 

9.118 
9.126 
9.134 

5  47  55.0 

6  10  42.6 
6  33  23.8 

67.11 
66.86 
56.59 

16    1.07 
16    0.79 
16    0.51 

64.57 
64.59 
64.63 

3  59.30 
3  41.58 
2  34.13 

0.739 1 

0.731 

0.70 

Stm. 
Tues. 

7 
8 
9 

1     5    535 
1    8  44.88 
1  12  24.66 

9.143 
9.153 
9.164 

6  55  58.3 

7  18  25.7 
7  40  45.7 

56.30 
66.00 
65.68 

16    0.28 
15  59.95 
15  59.68 

64.65 
64.66 
64.T9 

3    6.91 
1  ^.93 
1  88.19 

0.713 
0.703 
04»B 

Wed. 
Thur. 
Fri. 

10 
11 
13 

1  16    4.71 
1  19  45.03 
1  23  25.64 

9.175 
9.187 
9.199 

8    2  58.1 
8  25    2.3 
8  46  58.0 

65.36 
65.01 
64.65 

15  59.41 
15  59.14 
15  68.87 

64.76 
64.80 
64.85 

1  16.74 
1     0.56 
0  44.66 

0.681 
QJQQd 
0.657 

Sat 
Shm. 
Hon. 

13 
14 
15 

1  27    6.54 
1  30  47.76 
1  34  39.81 

9.919 
9.996 
9.940 

9    8  45.0 
9  30  22.7 
9  61  50.9 

64.97 
63.88 
63.47 

15  6a60 
15  68.84 
15  58.08 

64.90 
64.95 
66.00 

0  39.05 
0  13.75 

rrsi 

0.630 
0.616 

Tues. 
Wed. 
Thur. 

16 
17 
18 

1  38  11.19 
1  41  53.48 
1  45  36.05 

9.954 
9.970 
9.966 

10  18    9.2 
10  34  17.3 
10  55  14*9 

63.06 
69.63 
69.18 

15  67.83 
15  57.56 
.15  67.30 

65.06 
65.11 
66.17 

0  15.84 
0  30.13 
044.03 

0.601 
0.586 
0.670 

Fri. 

Sat 
Sun. 

19 
20 
21 

1  49  19.06 
1  53    2.46 
1  56  46.28 

9.309 
9.318 
9.336 

11  16     1.7 
11  36  37.3 
11  57     1.4 

61.79 
61.95 
60.77 

15  57.04 
15  56.79 
15  66.54 

6&38 
65ii9 
65.35 

0  87.58 

1  10.64 
1  33.85 

Ow6S4 
0.538 
0.591 

Ifon. 
Tues. 
Wed. 

22 
23 
24 

3    0  30.SS 
2    4  15JM) 
2    8    0.34 

9.364 
9.379 
9.399 

12  17  13.7 
12  37  18.9 
12  57     1.9 

60J27 
49.76 
49.24 

15  66.39 
15  56.04 
15  55.79 

65.41 
65.48 
65.55 

1  85.63 
1  47.46 
1  58.85 

0484 
0464 

Thur. 

Fri. 

Sat 

25 
26 
27 

2  11  45.96 
2  15  32.06 
2  19  18.66 

9419 
9439 
9453 

13  16  37.2 
13  35  59.5 
13  55    8.4 

48.70 
48.15 
47.59 

15  55.54 
15  65.39 
15  65.04 

65.63 
65.69 
65.76 

3    9.75 
3  20.17 
2  80.09 

0493 
040S 

Sun. 
Mod. 
Tues. 

38 
39 
30 

2  23    5.78 
2  26  63.44 
2  30  41.64 

9475 
9496 
9.521 

14  14    3.7 
14  32  45.1 
14  51  12.2 

47.09 

15  64.80 
15  54.56 
15  54.33 

65.88 
65.91 
65.99 

2  89JM) 

3  48.87 
3  56.71 

0.380 
0.356 
0.336 

Wed. 

81 

2  84a04» 

9.644 

N.15    9  24.7 

46.31 

15  54.08 

66.07 

3    4.50 

0.313 

- 

—• 
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AT  GREENWICH  HEAJN 

NOON. 

i 

i 

1 

1 
1 

• 

THE  SUN'S 

&||MltoD6f 

lime, 

toh* 

subtracted 

Jrotn 

vat.  toe 
Ihoar. 

adtml 
Him. 

4nx».rf 

iMAfor 
llMmr. 

ItV^irent 

WLfcxc 
Ihoax. 

addsdto 
Mean 
Time. 

Ifbn. 
Toes. 
Wo*. 

1 
2 
3 

h     m      ( 

0  43  11.96 
0  46  50.87 
0  60  2^94 

9Mr 

9403 
9.110 

N.  4  88'  64^ 
6     1  59^2 
6  24  5^5 

57.58 
5745 

8  53.19 
8  35.05 
3  17.06 

0.759 
0.754 
0.747 

b     m      < 

0  80  18.77 
0  43  15.32 
0  47  11.88 

Tbar. 

4 

5 
6 

0  54    7.87 

0  57  46J» 

1  1  25.70 

9.118 
9.196 
9.134 

6  47  b2U 
6  10  40.0 
6  38  21^ 

57.11 
6646 
6649 

2  S9M 
2  41.61 
2  24.16 

0.739 
0.781 

cTes 

0  51  643 
0  55  4.98 
0  59    1.64 

i9ml 
Mon. 

TMa. 

7 
8 
9 

1    »    5.08 
1    8  44.60 
1  12  24.43 

9.143 
9.163 
9.164 

€  55  66.3 
7  18  24.0 
7  40  44«3 

6640 
56.00 
5548 

2    6.94 
1  49.96 
1  33.22 

0.713 
0.703 

1  2  58.09 
1  6  54.64 
1  10  51.20 

Wed. 
Thar. 
FcL 

10 
11 
12 

1  16    4Uil 
1  19  44.67 
1  23  25J» 

9.175 
9.187 
9.199 

8    2  56.9 
8  25     1.4 
8  46  67^ 

6546 
6541 
6445 

1  16.76 
1    0.57 
0  44.66 

0.681 
0.660 
0.656 

1  14  47.75 
1  18  44^80 
1  23  40.86 

ICoa. 

18 
14 
15 

1  27    6.46 
1  30  47.72 
1  84  29.81 

9.912 
9.296 
9.940 

9    8  44^ 
9  30  22.5 
9  51  50.9 

64.97 
6348 
63.47 

0  29.05 
0  13.75 

rrsT 

0.643 
0.630 
0.616 

1  26  87.41 
1  80  88.97 
1  84  80.82 

Wed. 
That. 

16 
17 

18 

1  88  11J» 
1  41  5a51 
1  45  86.17 

9.954 
9.970 
MS6 

10  13    9A 
10  84  17.7 
10  55  15.5 

63.06 
69.63 
69.18 

0  15.84 
0  30.12 
0  44.01 

0.601 
0.586 

o.sm 

1  88  27.07 
1  42  23.63 
1  46  20.18 

FcL 

SSL 
Am. 

19 
20 
21 

1  48  19J21 
1  53    2.64 
1  56  46.49 

9402 

9.318 

:    9L396 

11  16    2.5 
11  36  3841 
11  57    2.6 

51.79 
51.95 

50.77 

0  57.53 

1  10.65 
1  23.36 

0.554 
0.538 
0.591 

1  50  16.74 
1  54  13.29 
1  58    9.85 

HlHt. 

Tttes. 
Wed. 

22 
23 
24 

2    0  80.77 
2    4  15.48 
2    8    0.65 

9464 
9493 
M09 

12  17  15.1 
12  37  15.5 
12  57    3.6 

50.97 
49.76 
4944 

1  35.63 
1  47.47 
1  58.86 

0.503 
0.464 
0.464 

2  2  6.40 
2  6  2.95 
2    9  69.51 

nor. 

8(0. 

25 
26 

97 

2  11  46.80 
2  15  82.48 
2  19  19.06 

M19 
9.463 

13  16  39i^ 
13  36     1>I 
18  55  10.4 

48.70 
48.15 
4749 

2    9.76 
2  20.19 
2  30.11 

0.444 
0.433 
0.403 

2  13  66.06 
2  17  62.62 
2  21  49.17 

Am. 
Moa. 
Toes. 

88 
29 
80 

2  23    6.21 
2  96  63.89 
2  30  ^.11 

9.495 
9.498 
94i9l 

14  14    5.8 
14  32  47.3 
14  51  14.5 

47.02 
46.43 
4543 

2  39Ji2 
2  48.89 
2  56.78 

0.380 
0.358 
0.396 

2  26  45.78 
2  29  ^.28 
2  83  88.84 

Wed. 

81 

2  34  30.88 

9.544 

N.15    9  97.1 

45.21 

8    4.51 

0.^3 

2  87  85.89 

H 

— «- 

imm^m 

■>  Wim^mtr  fc#  <■«■»•  m 

MMMttMftrAMKM 

kirm.. 
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~-     1 

THE  SUN'S 

1 

1 

2 
3 

J 

i 

Lovottbrn 

oftb* 

BadiuTcetor 

oftb* 

bith. 

SUt.  fbr 
Iboar. 

MMnllnM           ; 

of 
aUtralCb 

IVw  LONOBUSB. 

MKlte 
Ihoor. 

LATITDDB. 

X 

V 

91 
92 
98 

if  4^    8.8 
12  44  14.8 
18  43  19.0 

4^  4^5 
48  46.4 
42  50.5 

147.72 
147.66 

•-4JI.26 
—0.12 
H-0.02 

0.0000339 
.0001620 
.0002899 

53.4 
53.3 
53.2 

23  16  51.75 
23  12  55.84 
23    8  59.94 

4 
5 
6 

94 
95 
96 

14  42  21.4 

15  41  22.1 

16  40  21.0 

41  52.8 
40  58.4 
39  52.2 

147.57 
147.49 
147.42 

0.15 
0.28 
0.89 

.0004178 
.0005453 
.0006721 

53.1 
53.0 
82.7 

23    5    4.04 
23     1    8.13 
22  57  12.22 

7 
8 
9 

97 
98 
99 

17  89  18.0 

18  38  13.1 

19  37    6.3 

38  49.1 
87  44.1 
36  37^2 

147.34 

147.26 
147.18 

0.49 
0.56 
0.59 

.0007983 
.0009236 
.0010480 

SZA 
52.0 
51.6 

22  53  16.31 
22  49  20.40 
22  45  24.50 

10 
11 
12 

100 
101 
102 

20  35  57.6 

21  34  46.9 

22  33  34.0 

35  28.4 
34  17.6 
83    4.6 

147.10 
147.01 
146.92 

0.60 
0.57 
0.52 

.0011714 
.0012938 
.0014153 

51.2 

50.8 
50.4 

22  41  28.59 
22  37  32.68 
22  83  36.77 

13 
14 
15 

108 
104 
105 

28  82  19.1 

24  81    2.0 

25  29  42.7 

81  49.6 
30  32.4 
29  12.9 

146.83 
146.74 
146.65 

0.44 
0.34 
Oi22 

.0015357 
.0016551 
.0017786 

60.0 

.  49.6 

49.2 

22  29  40.86 
22  25  44.96 
22  21  49.05 

16 
17 
18 

106 
107 
108 

26  28  21.1 

27  26  57.3 

28  25  31.2 

27  51.2 
26  27.3 
25     1.1 

146.55 
146.46 
146.37 

+0.10 

—0.03 

0.16 

.0018913 
.0020062 
.0021244 

48.9 
48.6 

48.4 

22  17  58.14 
22  18  57i2S 
22  10    1.32  I 

19 
20 
21 

109 
110 
111 

29  24    2.9 

30  22  32.5 

31  21    0.1 

23  82.7 
22    2.1 
20  29.6 

146.28 
146.19 
146.10 

0.26 
0.35 
0.44 

.0022401 
.0023554 
.0024703 

48.1 
47.9 
47.8 

22    6    5.42  j 
22    2    9.51 
21  58  ia60  ' 

22 
23 
24 

112 
113 
114 

32  19  25.6 

33  17  49.1 

34  16  10.7 

18  55.0 
17  18.4 
15  39.9 

145.94 
145.86 

0.49 
0.50 
0.48 

.0025848 
.0026990 
.0028129 

47.6 
47.5 
47.3 

21  54  17.69  ' 
21  50  21.78  1 
21  46  25.88  ' 

25 
26 
27 

115 
116 
117 

35  14  80.4 
86  12  48.3 
37  11    4.4 

18  59.4 
12  17.2 
10  33.2 

145.78 
145.71 
145.64 

0.42 
0.84 
0.25 

.0029265 
.0080398 
.0031527 

47.2 
47.1 
47.0 

21  412  29.97 
21  38  3406 
21  34  3&15  1 

28 
29 
30 

118 
119 
120 

88  9  18.9 

89  7  81.9 
40    5  43.4 

8  47.6 
7    0.4 
5  11.7 

145.57 
145.51 
145.45 

0.15 
—0,02 
-1-0.12 

.0032651 
.0033771 
.0034884 

46.8 
46.5 
46.8 

21  30  42.24 
21  26  46.83  1 
21  22  50.42 

31 

121 

41    3  58.4 

8  21.6 

145.39 

+0.26 

0.0085987 

45.7 

21  18  54.51 

NOOL  — xeomqpo 

tlwd*t»,)i'to 

zorJami 

■17  (M. 
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GBEENWICH 

MEAN  TIME. 

'l 

;  1 

THE 

MOON'S 

MwiPTAimim. 

MHRIDIAN  PABBAOE. 

% 
^ 

AGl. 

Noon. 

Mldnl^t 

NOOQ. 

SHtfbr 
Ihonr. 

Bfidnigfat 

INAftxr 
Ihonr. 

Diff.lDr 
Ihoor. 

1 

2 
3 

15*  47"0 
15  32.7 
15  20.0 

15  3d!.7 
15  26.1 
15  14.4 

57  48'.8 
56  56.6 
56    9.8 

ti 

-2.26 

2.08 

1.81 

57  22.1 
56  32.4 
55  49.0 

-2.18 
1.95 
1.66 

h     m 

18  11.8 

19  4.1 
19  52.3 

m 

2Ja7 

2.09 
1.94 

20.9 
21.9 
22.9 

4 
5 
6 

15    9JSi 
15    0.3 
14  53.4 

15    4.5 
14  56.6 
14  50.7 

55  29.9 
54  57.4 
54  32.1 

1.51 
1.20 
0.90 

55  12.7 
54  43.9 
54  22.2 

1.36 
1.05 
0.75 

20  37.1 

21  19.4 

22  0.1 

1.81 
1.73 
1.68 

23.9 
24.9 
25.9 

7 
8 
9 

14  48.4 
14  45ii 
14  48.6 

14  46.6 
14  44.2 
14  43.3 

54  14.0 
54    2.1 
53  56.0 

0.G2 

0.37 

^.14 

54    7.3 
53  58.4 
53  55.0 

0.50 

0.25 

-0.03 

22  40.3 

23  20.8 

6 

1.68 
1.70 

26.9 
27.9 
28.9 

10 
11 
12 

14  43.4 
14  44.6 
14  47.4 

14  48.8 
14  45.8 
14  49.4 

53  55.3 

53  59.9 

54  10.0 

■H).08 
0.30 
0.54 

53  56.9 

54  4J2 
54  17.2 

+0.19 
0.42 
0.67 

0    2.4 

0  45.9 

1  31.7 

1.77 
1.86 
1.96 

0.2 
2.2 

13 
14 
15 

14  51.8 

14  57.9 

15  5.9 

14  54.6 

15  1.7 
15  10.6 

54  26.0 

54  48.5 

55  17.9 

0.80 
1.08 
1.37 

54  36.4 

55  2.3 
55  35.3 

0.94 
1.23 
1.52 

2  20.1 

3  10.6 

4  2.8 

2.06 
2.15 
2.19 

3.2 
4.2 
5^ 

16 

17 
18 

15  15.8 
15  27.6 
15  41.1 

15  21.5 
15  MJi 
15  48.3 

55  54.4 

56  37.8 

57  27iJ 

1.67 
1.05 
2.16 

56  15.2 

57  1.8 
57  53.6 

1.81 
2.06 
2.24 

4  55.5 

5  47.9 

6  39.5 

2.19 
2.17 
2.13 

eJ2 
8.2 

19 
20 
21 

15  55.6 

16  10.4 
16  24J2 

16    3.1 
16  17.5 
16  30.3 

58  20.7 

59  15.0 

60  5.7 

2.28 

2.23 
1.96 

58  48.0 

59  41.1 

60  27.9 

2.28 

2.12 
1.74 

7  30.2 

8  20.4 

9  10.9 

2.10 
2.09 
2.13 

9JSi 
10.2 
11.2 

22 
23 
24 

16  35.5 
16  42.9 
16  45i2 

16  39.7 
16  44.7 
16  44.4 

60  47.1 

61  14.2 
61  22.9 

1.46 
+0.77 
-0.05 

61     2.8 
61  21.0 
61  19.7 

1.14 
+0.36 
-0.47 

10    2.9 

10  57.2 

11  54.8 

2.21 
2.33 
2.47 

ISJSi 
UJSi 

25 

26 
27 

16  42.2 
16  34.1 
16  21.9 

16  38.7 
16  28.4 
16  14.7 

61  11.7 
60  41.9 
59  57.1 

0.88 
1.59 
2.11 

60  58.9 
60  21.1 
59  30.9 

1.25 

1.88 
2.27 

12  55.6 

13  58.4 
15    0.9 

2.59 
2.62 
2.57 

15.2 
16.2 
17.2 

28 
29 
30 

16    7.1 
15  51.4 
15  35.8 

15  59.3 
15  43.5 
15  28.5 

59    2.9 

58    4.8 
57    7.9 

2.38 
2.43 
2.30 

58  34.0 
57  35.9 
56  41.0 

2.43 
2.38 
2.18 

16    0.9 

16  56.6 

17  47.6 

2.41 
2.22 
2.03 

18iJ 
19.2 
20.2 

31 

15  21.6 

15  15.2 

56  15.8 

-2.03 

55  52.3 

-1.87 

18  34.4 

1.88 

21J2 

60 
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GREENWICH  1C£AK  11MB. 

n 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION.                            1 

Hour. 

MS. 
forlm. 

.  Wtt, 
fbrlm. 

abar. 

ftxrlm. 

mt. 

ftflai. 

MC 

)NDA1 

f  1. 

WEDNESDAY  a 

0 

h    m    • 
18  10  20.69 

■ 

8.24°  5si  1:^.9 

II 
8.488 

0 

h     m     ■ 
20    1  1040 

3.1648 

8.19  Ai  vSb 

n 
•4tt 

1 

18  12  48.00 

%A/m 

24  48  47.5 

8.879 

1 

20    3  19.47 

3.1481 

19  32  11.7 

6.139 

2 

18  15  14.98 

%A4m 

24  45    8.4 

8.734 

2 

20    5  28.17 

3.1419 

19  23    \A 

•414 

3 

18  17  41.61 

iM4O0 

24  41  20.6 

8.887 

3 

20    79&M 

3.1887 

19  13  46.0 

•496 

4 

18  20    7.89 

3.48512 

24  37  24.3 

44110 

4 

20    9  44.45 

3.1994 

19    4  25.6 

•460 

5 

18  22  3a83 

fUSM 

24  33  19.4 

4.100 

5 

20  11  52.03 

3.1388 

18  55    0^ 

•.4C3 

6 

18  24  59.42 

MSU 

24  29    6J» 

4J90 

6 

20  13  59.25 

3.1178 

18  45dai 

•4a 

7 

18  87  24.65 

9.4174 

24  24  44i» 

4.480 

7 

20  16    6J0 

S.U13 

18  85  55.1 

•4» 

8 

18  29  49.51 

SU114 

24  20  14j6 

4.660 

8 

20  18  12.59 

3J0A3 

18  26  15.4 

•.190 

9 

18  32  14.02 

3.4064 

24  15  86.5 

4.768 

9 

20  20  18.72 

94)903 

18  16  31D 

•.777 

10 

18  34  38.16 

3.M93 

24  10  50J2 

4^80 

10 

20  22  24.49 

34I8B3 

18    6  42.1 

•481 

11 

18  37    1.94 

%B9» 

24    5  55.8 

4.978 

11 

20  24  29^1 

341678 

17  56  48.7 

•42T 

1  12 

18  39  25.35 

sjeri 

24    0  53^ 

6.106 

12 

20  26  34.97 

341614 

17  46  50.8 

16406 

1  13 

18  41  48.39 

S.8808 

23  55  43.2 

6.987 

13 

20  28  39.68 

%mm 

17  36  4a6 

16478 

14 

18  44  11.05 

S.8746 

23  50  25.0 

6.866 

14 

20  30  44.05 

%im» 

17  26  42/) 

16.U6 

15 

18  46  33.33 

%JBm 

23  44  59.0 

6.497 

15 

20  32  48.07 

9M13 

17  16  31.2 

M4U 

16 

18  48  55J» 

9M16 

23  39  25i) 

MU 

16 

20  34  51.75 

3.8666 

17    6  165 

19488 

17 

18  51  16.75 

9l>IMHtf 

23  33  43.9 

6.760 

17 

20  36  55.09 

3.0636 

16  55  57^ 

19461 

18 

18  53  37.89 

aM»2 

23  27  55.1 

6.876 
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8190 
9007 
9B01 

73°  44' 25 
28    1  12 
58  16  45 
77    4  49 
96  18  25 

75°  34' id 
29  40  59 
56  49  46 
75  38  30 
94  46  18 

9681 
9070 
8106 
9785 
9037 

2 

Spica 
Antares 
FcMnalhaut 
a  Pegaai 
Sun 

W. 

W. 

£. 

E. 

£. 

83  37  13 
37  54  21 
49  47  33 
67  33  19 
87  1133 

9669 
9606 
UU 
98tS 

8016 

85  14  44 
39  31  57 
48  35  55 
65  59  34 
85  41  38 

am 

9674 
•400 
9058 
8089 

86  51  55 
41    9  12 
47    5  20 
64  26  15 
84  11  55 

9699 
9660 
8650 

9878 
0049 

88  38  45 
43  46    7 
45  45  51 
62  53  22 
82  42  43 

9707 
9704 
8618 
9804 
8065 

3 

Spica 

Antares 

Fomalhaat 

aPegaa 

Sun 

W. 
W. 
£. 
£. 
£. 

9638    5 
50  45  53 
39  37  17 
55  15  34 
75  31  33 

arre 

9174 
4091 
1001 
0146 

98    3    3 

52  30  55 
38  15  58 

53  45  33 
73  54  15 

9791 
9780 
4196 
8094 
8157 

99  37  42 
53  55  41 
37    6  21 
52  15  39 
72  27  14 

9804 
9799 
4341 
8047 
8171 

101  12    5 
55  30  10 
35  58  34 
50  46  24 
71    0  30 

9817 
9819 
4870 
8071* 
8186 

4 

Antares 
aPegasi 
Sun 

W. 
£. 
£. 

63  18  37 
43  37  50 
63  50  53 

9870 
8906 

8960 

64  51  34 
43    1  48 
63  35  43 

9880 
8987 
8968 

66  24  18 
40  36  23 
61    0  48 

9801 
8971 
8975 

67  56  49 
39  11  38 
59  36    7 

9801 
8808 
8985 

5 

i 
1 

Antaves 
a  AquiliB 
Sun 

W. 
W. 
E. 

75  36  31 
34  30  24 
53  35  49 

9046 
8416 
8886 

77    743 
35  31  55 
51  13  23 

9064 
8954 
8848 

78  38  53 
36  15  36 
49  49    6 

9969 
6004 
8858 

80    954 
37  11  18 
48  26    1 

9900 
40S9 

8807 

6 

Antares 
a  Aquiltt 
Sun 

W. 
W. 
£. 

87  43  48 
43  14  41 
41  33  13 

8001 
4440 
8411 

89  13  59 
43  19  36 
40  11    9 

8007 
4806 

8490 

90  43    3 
44  25  18 
38  49  15 

8018 
4800 

8498 

92  13    0 
45  32  11 
37  27  30 

8018 
4980 
8487 

7 

a  Aqniltt 

Sun 

£. 

51  19  10 
30  41  13 

4011 
8481 

52  30  39 
29  20  28 

8876 
8401 

53  43  43 
37  59  54 

8044 
8509 

54  55  17 
26  39  32 

8015 
8518 

1 
1 

Sun 

PoUux 

Jupiter 

Brains 

Saturn 

W. 

£. 
£. 
£. 
£. 

34  39  33 

64  19  53 

90  14  37 

101    9  50 

106  13    6 

8507 
8009 

8060 
8061 
8048 

25  49  39 
63  51  31 
88  45  36 
99  40  40 
104  43  54 

8406 

8079 
8046 
8047 
8045 

37  10    8 
61  33  46 
87  16  10 
96  11  26 
103  13  37 

8486 
8077 
8048 
8048 
8049 

28  30  49 
59  54    8 
85  46  50 
96  42    7 
101  44  16 

8478 
8074 
8088 
8088 
8087 

IS 

Sun 

Pollux 

Jupiter 

Regulus 

Saturn 

W. 
£. 
£. 
£. 

E. 

35  17    9 
53  30    6 
78  18  50 
89  14    9 
94  16    7 

8494 
8069 
8015 
8014 
8014 

36  38  58 
51    1    6 
76  48  56 
87  44  14 
93  46  11 

8415 
8066 
8000 
8000 

8007 

38    057 
49  32    2 
75  18  55 
86  14  13 
91  16    7 

8407 
8069 
8004 
8004 

8001 

39  23    6 
48    254 
73  48  47 
84  44    5 

89  45  56 

8040 
9080 
9067 
9006 

14 

Sun 

Pollui 

Jupiter 

Begulus 

Saturn 

W. 

£• 
£. 
E. 
£. 

46  16  38 
40  36  15 
66  16  18 
77  1136 
83  13    5 

8851 
8084 
9866 
9864 

9869 

47  39  41 
39    645 
64  45  23 
75  40  28 
8042    5 

8841 
8089 
9050 
9866 
9055 

49    3    5 
37  37  12 
63  14  18 
74    9  20 
79  10  56 

8889 
8880 
9051 
9049 
9047 

50  26  40 
36    737 
61  43    4 
7238    3 
77  39  37 

8891 
W» 
9048 
9040 

15 

Sun 

Aldebaian 
PoUnx 
Jupiter 

W. 

W. 
£. 
£. 

57  27  38 
16  50  18 
38  39  41 
54    4  19 

8867 
8895 
808T 
9001 

58  52  28 
18  10  15 
27  10  14 
5332    1 

8855 

8408 
8044 

9001 

60  17  33 
19  33  38 
35  40  56 
50  59  30 

8948 
8811 
8855 

9881 

61  42  50 
30  56  27 
34  11  51 
49  36  47 

8981 

8000 

9079 
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GREENWICH  MEAN 

TIME. 

LUNAB  DISTAHGES. 

1 

SftW>BNMM 
■Bd 

Podtkm. 

Midnif^. 

P.L. 
of 
DHL 

XVI*. 

P.L. 

«lf 
sue 

XVlUh. 

P.L. 
of 
Diff. 

XXPi 

p.  I., 
of 

US. 

Spica 

ibitares 

Fomalhaut 

cF^ast 

Son 

W. 
W. 

E. 
E. 
£. 

7/3'3f 
31  90  93 
55  93  35 
73  59  37 
93  14  34 

9601 
SfiM 

9TM 
9MA 

78°4S^3tf 
39  59  95 
53  58  14 
79  17    9 
91  43  13 

98U 
9811 
8985 

9774 

80^91'    & 
34  38    5 
59  33  45 
70  49    7 
90  19  14 

3680 
9696 
8833 
9708 
9961 

36  16  94 
51  10  11 
69    730 
88  41  37 

9646 
9648 
8381 
3818 
3996 

9 

Spica          W. 
Antara      W. 
Fomalhaat  E. 
•  Pegaa      E. 
Sun            E. 

90    5  15 
44  99  49 
44  97  31 
6190  55 
81  13  51 

9718 
8668 

98U 

aoei 

914196 
45  56  58 
43  10  95 
69  48  54 
79  45  18 

9788 
9789 
8768 
9885 
8086 

98  17  18 
47  34  55 
41  54  37 
58  17  90 
78  17    4 

3750 
9747 
8886 

9057 
8119 

94  59  51 
49  10  33 
40  40  19 
56  46  13 
76  49    9 

9765 
9760 
8034 
9079 
8198 

3 

Spica 

Antares 

FomaUiattt 

aPegaa 

Sun 

W. 
W. 
E. 
£. 
£. 

109  46  11 
57    499 
34  59  46 
49  17  39 
69  34    3 

SB98 
989» 
4S19 

8186 

104  90    1 
58  38  18 
33  49    5 
47  49  94 
68    7  59 

9841 
9886 
4671 
8191 
8319 

105  53  36 
60  11  59 
39  47  41 
46  91  40 
66  41  57 

9859 
9848 
4800 
8148 
8335 

107  96  56 
61  45  95 
31  48  46 
44  54  98 
65  16  18 

9865 
9850 
6051 
8176 
8387 

4 

Antares 
aP^aai 

Sun 

W. 
E. 
E. 

6999    7 
37  47  36 
58  11  38 

9810 
1847 
8988 

71    1  13 
36  94  19 
56  47  99 

9990 
8888 

8807 

7933    7 
35    1  50 
55  93  19 

9990 
8485 
8316 

74    4  49 
33  40  13 
53  59  98 

9087 
8465 
8338 

5 

Antares 
a  Aqnils 
Sun 

W. 
W. 
E. 

8140  46 
38    8  51 
47    3    7 

9976 
4898 
88TT 

83  1199 
39    8    6 
45  40  94 

9868 

4714 
8886 

84  49    3 
40    8  54 
44  17  51 

9988 
4619 
8888 

86  19  99 
41  11    8 
49  55  97 

9096 
4533 
8403 

6 

Antam 
aAqnila 

Sun 

W. 

W. 

E. 

93  49  50 
4640    0 
36    555 

8898 

4168 
8446 

95  19  34 
47  48  40 
34  44  30 

8098 
4186 
8464 

96  49  19 
48  58    7 
33  93  14 

8039 
4000 
8468 

98  11  45 
50    8  18 
39    9    8 

8836 

4048 
Sf73 

7 

a  Aquile 

Sun 

W. 
E. 

56    899 
95  19  99 

8688 

1696 

57  91  54 
93  59  97 

8864 

8541 

58  35  50 
99  39  48 

8841 
8566 

59  50  10 
91  90  96 

8810 
8573 

12 

Sun 

FoUax 

Jupiter 

sacum 

W. 
E. 
£. 
£. 
£. 

99  514^ 
58  95  97 
84  17  95 
95  19  43 
100  14  49 

8468 

8071 
8084 
8084 

8088 

31  19  48 
56  56  49 
89  47  55 
93  43  13 
98  45  17 

8464 

8088 
8080 
8080 
8098 

3934    4 
55  97  54 
81  18  19 
99  13  38 
97  15  40 

8444 
8065 

80S6 
8036 
8034 

33  55  31 
53  59    9 

79  48  38 
90  43  57 
95  45  57 

8484 
3063 
3030 
3090 
3018 

13 

Sun 

Poflnx 

Jupiter 

oacum 

W. 

£. 

E. 
£. 
£. 

40  45  95 
46  33  49 
79  18  33 
83  13  49 
88  15  38 

8888 

8846 
9088 
9089 

9069 

49    755 
45    496 

70  48  19 
81  43  96 
86  45  12 

8879 
8M8 
9066 
9085 

9068 

43  30  35 
4335    6 
69  17  49 
80  19  55 
85  14  38 

8370 
8089 

9080 
9978 
9077 

44  53  96 
49    5  49 
67  47    4 
78  ^  15 
83  43  66 

8380 
80r7 
3973 
3071 
3068 

14 

Sim 

PoUox 

Jajnter 

Beguhis 

Satom 

W. 

£. 
E. 
fi. 
£. 

5150  97 
3438    1 
60  11  40 
71    6  35 

76    8    8 

8811 

9085 

9989 
9081 

53  14  96 
33    894 
5840    6 
69  34  57 
74  36  99 

8800 

8080 
9037 
9098 
9098 

54  38  37 
31  38  48 
57    8  91 
68    3    7 
73    439 

8380 
8030 
9018 
9914 
9814 

56    3    1 
30    9  13 
55  36  95 
66  31    6 
71  39  38 

8378 
8033 
3010 
9905 
9006 

15 

SOK 

AMelMtra 

PoUnx 

Japitpr 

W. 
W. 
£. 
£. 

63    893 
99  9150 
9943    4 
47  53  59 

8910 
8181 
8886 
9663 

64  34  10 
93  48  29 
91  14  40 
46  90  44 

8905 
8188 
8114 
9851 

66    0  13 
95  15  59 
19  46  47 
44  47  99 

8198 
8091 
8148 
9841 

67  96  31 
96  44  13 
18  19  36 
43  13  47 

8178 
3053 
3198 
3839  1 
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1 
GREENWICH  MEAN  TIME.                                            1 

LTJNAB  DISTANCES. 

15 

Bttt'sIfUM 

P.L. 

P.L. 

P.X.. 

P.L.   ' 

and 

Noon. 

«f 

IIP* 

of 

Vlh. 

or 

I». 

^    , 

Position. 

mr. 

Biff. 

Diff. 

jm. 

Regulus 

E. 

64°58'5l 

9896 

63°26'36 

9886 

6f5^5& 

9BT8 

60°  2l'    5 

9806  i 

Saturn 

E. 

70    0  25 

9806 

68  28    1 

9887 

66  55  25 

^6 

65  22  {16 

9806 

16 

Sun 

W. 

68  53    6 

8166 

70  19  57 

8151 

71  47    5 

8137 

73  14  30 

8198 

Aldebaran 

w. 

28  13  21 

1017 

29  43  13 

9985 

31  13  45 

9054 

32  44  56 

9095 

Man 

w. 

26  36  29 

9048 

28    5  49 

8098 

29  35  27 

8014 

31    5  23 

9906 

Jupiter 

E. 

41  39  57 

9818 

40    5  53 

9808 

38  31  35 

9790 

36  57    2 

9185 

Regulus 

E. 

52  33  29 

9810 

50  59  14 

9798 

49  24  44 

9786 

47  49  58 

9778 

Saturn 

E. 

57  35  13 

9818 

56    1    2 

8801 

54  26  36 

9790 

52  51  55 

9779 

Spica 

E. 

106  35  31 

9801 

105    1    4 

9786 

103  26  21 

9n6 

101  51  21 

9788 

17 

Sun 

W. 

80  36    6 

8046 

82    522 

8099 

83  34  59 

8018 

85    4  56 

9806 

Aldebaran 

W. 

40  29  22 

3803 

42    3  47 

rso 

43  38  41 

9750 

45  14    3 

9788 

Mare 

W. 

38  39  48 

3991 

40  11  40 

9905 

41  43  53 

9888 

43  16  27 

9871 

Jupiter 

E. 

29    0  40 

9731 

27  24  41 

9791 

25  48  29 

9711 

24  12    4 

9709 

Begiilus 

E. 

39  52    0 

9710 

38  15  34 

9697 

36  38  50 

9684 

35    1  48 

9011 

Saturn 

E. 

44  54  37 

3710 

43  18  22 

ro6 

41  41  50 

9604 

40    5    2 

90B9 

Spica 

E. 

93  51  53 

S693 

92  15    3 

9678 

90  37  53 

9669 

89    022 

9847 

18 

Sun 

W. 

92  40    1 

9900 

94  12    8 

9891 

95  44  38 

9878 

97  17  31 

9886 

AIdel)aran 

W. 

53  17  41 

2637 

54  55  46 

9618 

56  34  17 

9598 

58  13  15 

9678 

Mara 

W. 

51    4  44 

9786 

52  39  30 

9768 

54  14  40 

r50 

55  50  14 

9789 

Begulus 

E. 

26  52  23 

9610 

25  13  42 

9600 

23  34  47 

9601 

21  55  39 

9085 

Saturn 

E. 

31  57  11 

9699 

30  18  55 

9690 

28  40  27 

9619 

27    1  49 

9007 

Spica 

E. 

80  47  32 

36OT 

79    7  52 

9551 

77  27  49 

9584 

75  47  23 

9517 

19 

Sun 

W. 

105    7  51 

9763 

106  43    8 

9744 

106  18  49 

9735 

109  54  55 

9Wr7 

Aldebaran 

W. 

66  34  43 

3483 

68  16  20 

9465 

69  58  23 

9446 

71  40  53 

9197 

Mara 

W. 

63  54    3 

9640 

65  32    3 

9699 

67  10  28 

9604 

68  49  18 

9660 

Pollux 

W. 

24  53    0 

9601 

26  31  53 

9566 

28  11  34 

9538 

2952    1 

9609 

Spica 

E. 

67  19  20 

3433 

65  36  31 

9415 

63  53  17 

9897 

62    938 

9880 

Antares 

E. 

112  59  45 

3436 

111  16  47 

9406 

109  33  24 

9391 

107  49  36 

9874 

20 

Sun 

W. 

118    1  31 

9617 

119  40    3 

9500 

121  18  59 

9589 

122  58  19 

9866 

Aldebaran 

W. 

80  19  56 

9386 

82    5    3 

9319 

83  50  35 

9803 

85  36  32 

9985 

Mars 

W. 

77    9  47 

3494 

78  51    9 

3476 

80  32  56 

9450 

82  15    7 

2441 

PoUux 

W. 

38  24  29 

3368 

40    8  49 

9346 

41  53  42 

3834 

4339    7 

2808 

Spica 

E. 

53  25  12 

3995 

51  39    5 

2979 

49  52  34 

9369 

48    5  39 

9946 

Antares 

E. 

99    4  23 

3987 

97  18    5 

9970 

95  31  21 

9968 

93  44  12 

2987 

21 

Aldebaran 

W. 

94  32  13 

9907 

96  20  30 

9193 

96    9    9 

9179 

99  58    8 

9106 

Man 

W. 

90  52    7 

9368 

92  36  42 

9844 

94  21  38 

9838 

96    656 

2814 

PoUux 

W. 

52  33  31 

3908 

54  21  46 

9199 

56  10  26 

9175 

57  50  31 

2150 

Jupiter 

W. 

26  12  54 

3306 

28    1  13 

9187 

29  50    0 

9169 

31  39  14 

2158 

Re^us 

w. 

15  36  24 

3374 

17  23    1 

9341 

19  10  28 

2310 

20  58  40 

2188 

Spica 

E. 

39    5  21 

3179 

37  16  12 

3150 

35  26  43 

9147 

33  36  55 

2184 

Antares 

E. 

84  42  32 

3159 

82  53    2 

3144 

81    3  10 

9180 

79  12  56 

2116 

22 

Man 

W. 

104  58  31 

9349 

106  45  46 

3387 

108  33  18 

929T 

110  21    5 

3917 

PoUux 

W. 

67  10  34 

3090 

69    1  48 

9079 

70  53  19 

9068 

72  45    7 

9060 

Jupiter 

W. 

40  51  23 

3061 

42  42  52 

9066 

44  34  40 

9067 

46  26  45 

9047 

Begulus 

W. 

30    8  22 

3088 

31  59  40 

9078 

33  51  20 

9061 

35  43  20 

9040 

Saturn 

W. 

25  41    1 

3149 

27  30  46 

9196 

29  21    5 

9106 

31  11  55 

9068 

Antares 

E. 

69  56  42 

3054 

68    432 

9048 

66  12    5 

9088 

64  19  22 

S094 

XVI. 
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GSEBNWIGH  MEAN  TIME. 

LUNAB  DISTANCSa                                                           1 

1^ 

8ter>ilfaa 

M 

P.L. 

P.L. 

P.L. 

P.L. 

*^  a 

Hidnigbt. 

<tf 

XVii. 

Of 

xvmh 

Of 

XXPi. 

of 

^J 

Podtton. 

siff. 

Mff. 

DIff. 

DIff. 

15 

Bf^nillS 

£. 

58^48'    6 

9BA6 

53^14'4i 

9845 

55°4l'll 

9833 

54°  ^25 

3891 

Satoni 

£. 

63  49  34 

9Bfi6 

62  16  19 

9846 

60  43  51 

9836 

59    9    9 

9895 

16 

Sun 

W. 

74  43  13 

9106 

76  10  13 

1003 

77  38  31 

3077 

79    7    9 

3061 

Aldebaran 

W. 

34  16  43 

9898 

35  49    5 

9879 

37  33    0 

9848 

38  55  26 

9835 

Man 

W. 

33  35  38 

9964 

34    6  11 

9966 

3537    4 

9953 

37    8  16 

9987 

Jupiter 

E. 

35  33  15 

mA 

33  47  13 

9763 

33  11  56 

9753 

30  36  25 

9741 

Begnlos 

£. 

46  14  55 

9761 

44  39  36 

r49 

43    4    1 

9736 

41  28    9 

9733  ' 

Satarii 

£. 

51  16  59 

9767 

49  41  48 

r54 

48    6  30 

9743 

46  30  36 

9731 

Spica 

£. 

100  16    4 

9749 

98  40  39 

9735 

97    4  36 

T791 

95  28  24 

9707 

17 

Sun 

W. 

86  35  14 

9979 

88    553 

9963 

89  36  54 

9945 

91    8  16 

9937  1 

Aldebuwi 

W. 

46  49  53 

9718 

48  36    8 

9697 

50    3  53 

9677 

51  40    3 

2667 

Man 

W. 

44  49  33 

9Bft5 

46  33  40 

3838 

47  56  19 

9821 

49  30  20 

9803 

Jnpiter 

£. 

23  35  37 

9694 

30  58  39 

3688 

19  31  43 

9683 

17  44  40 

3678 

Bcigalua 

E. 

33  34  39 

9668 

31  46  53 

9645 

30    8  59 

9633 

28  30  49 

3621  ; 

Saturn 

£. 

38  37  58 

9671 

36  50  39 

9659 

35  13    4 

9648 

33  35  14 

3638 

Spica 

£. 

87  33  31 

9683 

85  44  19 

9615 

84    545 

9600 

82  26  50 

3563 

18 

Sun 

W. 

98  50  47 

96S7 

100  34  37 

9818 

101  58  31 

9800 

103  32  59 

9783 

Aldebaran 

W. 

59  53  40 

9M9 

61  33  31 

3540 

63  13  49 

3531 

64  53  33 

2502 

Man 

W. 

57  36  11 

9714 

59    333 

9695 

60  39  18 

9678 

63  16  28 

9659  ' 

Bfigulos 

E. 

30  16  33 

9561 

18  37    3 

3561 

16  57  41 

3585 

15  18  26 

9593 

Saturn 

E. 

35  33    4 

9604 

33  44  15 

9605 

32    537 

9610 

20  26  45 

2618 

Spica 

£. 

74    6  34 

9600 

73  35  31 

3484 

70  43  45 

9467 

69    1  45 

9449 

19 

Sun 

W. 

111  31  35 

9060 

113    8  30 

3671 

114  45  39 

9663 

116  23  23 

9635 

Aldebamn 

W. 

73  33  49 

9409 

75    7  11 

3800 

76  51    0 

9373 

78  35  15 

9854 

Man 

W. 

70  38  33 

9667 

73    8  13 

3548 

73  48  19 

9580 

75  28  50 

9513 

PoUux 

W. 

31  33  11 

9473 

33  15    3 

3445 

34  57  34 

9418 

36  40  43 

9393 

Spica 

E. 

60  35  34 

9663 

58  41    6 

3346 

56  56  13 

3398 

55  10  55 

3311 

Antam 

£. 

106    5  34 

3957 

104  30  47 

3889 

103  35  44 

3333 

100  50  16 

9304 

90 

Sun 

W. 

13438    3 

9648 

136  18    8 

3533 

137  58  36 

3516 

129  39  27 

9^ 

Aldebaran 

W. 

87  33  53 

3969 

89    938 

3353 

90  56  47 

3337 

92  44  19 

9393 

Man 

W. 

83  57  43 

9434 

85  40  43 

3406 

87  34    7 

3301 

89    755 

9874 

Pollux 

W. 

4535    3 

3383 

47  11  37 

3368 

48  58  31 

3345 

50  45  42 

9996 

Spica 

E. 

46  18  30 

3331 

44  30  39 

3316 

43  43  35 

3301 

40  54    9 

9186 

Antares 

E. 

91  56  39 

3331 

90    843 

3905 

88  20  33 

3180 

86  31  39 

9174 

31 

Aldebaran 

W. 

101  47  37 

3158 

103  37    5 

3141 

105  37    3 

3139 

107  17  17 

9118 

Man 

W. 

97  53  35 

980O 

99  38  34 

3386 

101  34  54 

3373 

103  11  33 

9960 

PoUnz 

W. 

59  49    0 

3144 

6138  53 

3130 

6339    5 

3116 

65  19  39 

9108 

Jupiter 

W. 

33  38  53 

9136 

35  18  57 

3131 

37    934 

3107 

39    0  13 

9Q93 

Bcffulus 

W. 

33  47  33 

3160 

3437    1 

3139 

3637    0 

9130 

28  17  28 

9103 

S^ 

E. 

31  46  48 

3138 

39  56  34 

3113 

38    5  45 

9103 

26  14  51 

9096 

Antares 

£. 

77  33  31 

3108 

75  31  36 

9060 

73  40  10 

9077 

71  48  35 

9065 

32 

Man 

W. 

113    9    7 

3906 

113  57  33 

3300 

115  45  51 

3193 

117  34  31 

9184 

PoOiiz 

W. 

74  37  11 

3048 

76  39  30 

3040 

78  33    3 

9033 

80  14  46 

9095 

Jupiter 

W. 

48  19    6 

3087 

50  11  43 

3098 

53    4  33 

9090 

53  57  35 

9013 

JiesuiuB 

W. 

37  35  38 

3068 

39  38  13 

9098 

41  31    4 

2019 

43  14    9 

9010 

Saturn 

W. 

33    3  13 

9073 

34  54  53 

9050 

36  46  56 

3046 

38  39  18 

9035 

Antares 

E. 

62  36  35 

9016 

60  33  14 

900T 

58  39  51 

3000 

56  46  16 

1993 

T2 
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XVII. 


6BEENWICH  MEAN  TIME. 

LUNAB  DI8TANGB& 

23 

Bttt'8  Naa 

10 

P.L. 

p  l». 

P.L. 

P.L. 

and 

Noon. 

of 

inn. 

of 

VPi. 

of 

IXh- 

of 

Porittcm 

D1& 

Dlit 

DUL 

ms. 

Pollux 

W. 

82^  yd! 

9(110 

84^    0'4# 

9086 

85^54'    f 

9006 

8/4^25 

9006 

Japiter 

W. 

55  50  49 

aooT 

57  44  13 

9001 

59  37  46 

1906 

6131  26 

1809 

Re^alus 

w. 

45    7  28 

9003 

47    0  58 

1906 

48  54  38 

1001 

50  48  26 

1987 

Saturn 

w. 

40  31  57 

9080 

42  24  51 

9017 

44  17  58 

9010 

46  11  17 

90O4  1 

Antares 

E. 

54  52  30 

19S7 

52  58  35 

1009 

51    4  32 

ion 

49  10  22 

1974 

a  Aquil» 

E. 

107  19  27 

956^ 

105  40    6 

9866 

104    0  23 

3661 

102  20  20 

**! 

24 

Pollux 

W. 

97  15  12 

1096 

99    849 

9060 

101    2  24 

9001 

102  55  56 

9006 

Jupiter 

W. 

71    0  58 

1064 

72  54  58 

1906 

74  48  56 

1067 

76  42  51 

1080 

R^ua 

W. 

60  18  47 

ion 

62  12  56 

1977 

64    7    9 

1970 

66    1  17 

1081 

Saturn 

W. 

55  39  43 

1968 

57  33  36 

1908 

59  27  5J9 

1009 

61  21  21 

1001 

Antares 

E. 

39  38  30 

196B 

37  44    5 

1060 

35  49  42 

1071 

33  55  22 

1074  , 

a  Aquile 

E. 

98  56  48 

9807 

92  15  45 

•     9667 

90  34  42 

9668 

88  58  40 

3613 

25 

Japiter 

W. 

86  11    5 

90U 

88    4  18 

9091 

89  57  19 

9090 

91  50    8 

3086 

Regulus 

W. 

75  30  40 

9004 

77  24    8 

90U 

79  17  25 

9010 

81  10  80 

3096  , 

Saturn 

W. 

70  49  33 

9019 

72  42  49 

9010 

74  35  54 

9036 

76  28  47 

9086 

Spica 

W. 

21  31  16 

90S8 

23  23  59 

9006 

25  16  38 

9010 

27    9  11 

90U 

a  Aquilie 

E. 

80  30  31 

9656 

78  50  35 

9670 

77  10  59 

9696 

75  81  45 

3604 

Fomalhaut 

E. 

105  32  59 

9441 

103  50  22 

9440 

102    7  47 

3448 

100  25  14 

3446 

26 

Jupiter 

W. 

101  10  25 

9009 

103    136 

9106 

104  52  27 

9118 

106  42  56 

3180 

Renins 

W. 

90  32  12 

9061 

92  23  41 

9090 

94  14  51 

9107 

96    540 

3190 

Saturn 

W. 

85  49  35 

90S6 

87  40  53 

9100 

89  81  52 

9118 

91  22  31 

3136 ; 

Spica 

W. 

36  29  21 

9007 

38  20  40 

9090 

40  11  42 

3111 

42    225 

3138 

a  Aquilas 

E. 

67  22  50 

9780 

65  46  50 

9766 

64  1133 

9707 

6237    1 

3884 

Fomalhaut 

E. 

91  54  25 

9486 

90  12  55 

9600 

88  31  42 

9614 

86  50  46 

9680 

aPegaai 

£. 

113    2  40 

9BU 

111  15  18 

9960 

109  28    8 

9961 

107  41  11 

3970 

27 

Saturn 

W. 

100  30  15 

9904 

102  18  36 

3990 

104    6  83 

9986 

105  54    4 

3366 

Spica 

W. 

51  10  52 

9196 

52  59  26 

9919 

54  47  86 

3990 

56  35  21 

3346 

a  AqniliB 

E. 

54  57  41 

aoTi 

53  28  56 

8180 

52    1  28 

8108 

50  85    6 

0368 

Fomalhaut 

E. 

78  32  12 

9096 

76  53  52 

9640 

75  16    3 

9679 

73  38  46 

3608 

aPegaa 

E. 

98  50  37 

9896 

97    530 

9861 

95  20  45 

3867 

93  86  28 

9804 

Sun 

£. 

143  56  52 

9U0 

142  16  20 

95a 

140  86    9 

9661 

136  56  20 

9gn 

28 

Spica 

W. 

65  27  44 

9884 

67  12  54 

3869 

68  57  38 

3871 

70  41  56 

3800 

Antares 

W. 

19  46    6 

9887 

21  31  11 

9866 

23  15  51 

3878 

25    0    5 

3860 

a  Aquilw 

E. 

4346    2 

8700 

42  29  25 

8896 

41  14  49 

8069 

40    222 

4060 

Fonialhaut 

E. 

65  41  29 

9648 

64    8    3 

9889 

^35  21 

9016 

61    3  25 

9866 

a  Pegasi 

E. 

85    0  46 

9476 

83  18  57 

9404 

8137  36 

3616 

79  56  48 

9666 

Sun 

£. 

130  42  56 

9664 

129    528 

9664 

127  28  26 

3703 

125  51  ^ 

3731 

29 

Spica 

W. 

79  16  33 

9466 

80  58    8 

9606 

82  39  17 

36r23 

84  20    0 

9640 

Antares 

W. 

33  34  49 

9489 

35  16  27 

9601 

36  57  39 

969Q 

38  38  25 

3686 

Fomalhaut 

E. 

53  36  21 

8177 

52    9  44 

0990 

50  44    9 

S96S 

49  19  86 

8049 

aPegasi 

E. 

71  39  32 

9649 

70    134 

9066 

68  24    7 

9687 

66  47  10 

9711 

Sun 

E. 

117  55    9 

9690 

116  21    7 

9880 

114  47  30 

9860 

113  14  19 

3880 

30 

Spica 
Antares 

W. 

92  37  13 

9689 

94  15  25 

3040 

95  58  14 

3666 

97  30  39 

3684 

W. 

46  55  56 

9690 

48  34  12 

3646 

50  12    5 

9660 

51  49  34 

3661 

Fomalhaut 

E. 

42  35  21 

9706 

41  18  40 

8796 

40    334 

0606 

88  50    9 

4604 

aPegasi 

E. 

58  50  18 

9881 

57  16  31 

9867 

55  43  17 

54  10  86 

0810 

Sun 

E. 

105  34  42 

9877 

104    4    0 

9806 

102  33  41 

0014 

101    8  45 

1089 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

23 

8tar>iNMi 

w 

p.  1. 

p.  I. 

p.l. 

P.L. 

PoritloB. 

Midnight 

of 
Dlit 

XVb. 

of 
DIft 

xvmi». 

of 
Din 

XXTJ^ 

of 
Dlff. 

PoUox 

W. 

89''40'5d 

9001 

9f  34*21? 

9000 

9^2/  si 

1996 

95°2l'3l 

1998 

Jopiter 

W. 

63  25  13 

1S80 

65  19    4 

1966 

67  13    0 

1966 

69    6  58 

1964 

B/4°liis 

w. 

52  42  21 

1968 

54  36  22 

1961 

56  30  27 

1978 

58  24  36 

1977 

Saturn 

w. 

48    4  45 

19SQ 

49  58  21 

1904 

51  52    4 

1991 

53  45  52 

1969 

Antares 

E. 

47  16    6 

1971 

45  21  46 

1968 

43  27  22 

1967 

41  32  56 

1967 

a  Aquile 

E. 

100  40    0 

SfiSS 

98  59  26 

9690 

97  18  41 

9514 

95  37  47 

3610 

24 

PoUax 

W. 

104  49  23 

909S 

106  42  44 

9014 

108  35  57 

9019 

110  29    1 

3096 

Jupiter 

W. 

78  36  43 

1993 

80  30  30 

1906 

82  24  10 

9001 

84  17  42 

2007 

B^lua 

W. 

67  55  22 

19S4 

69  49  22 

1967 

71  43  16 

1993 

73  37    2 

1996 

Saturn 

W. 

63  15  10 

1998 

65    8  55 

1906 

er    235 

9001 

68  56    8 

3006 

Antares 

E. 

32    1    7 

19T8 

30    658 

1963 

28  12  56 

1968 

26  19    3 

1996 

E. 

87  12  43 

3617 

85  31  53 

96M 

83  51  13 

9633 

82  10  45 

3648 

25 

Jupiter 

W. 

93  42  43 

9048 

9535    3 

9066 

9727    7 

9068 

99  18  55 

3060 

R^ulus 

W. 

83    3  21 

9087 

84  55  56 

9040 

86  48  20 

9067 

88  40  25 

3969 

Satom 

W. 

78  21  27 

9044 

80  13  53 

9068 

82    6    4 

3064 

83  57  58 

3076 

Spica 

W. 

29    1  36 

9061 

30  53  51 

9066 

32  45  55 

9066 

34  37  46 

9077 

a  Aquile 

E. 

73!e2  56 

9896 

72  14  35 

9648 

70  36  45 

9678 

68  59  29 

3701 

Fomalhaut 

£. 

96  42  45 

9461 

97    023 

9466 

95  18  11 

94ff7 

93  36  11 

3477 

26 

Jupiter 

W. 

108  33    7 

9147 

110  22  54 

9168 

112  12  18 

9178 

114    1  18 

3194 

Begnlus 

W. 

97  56    8 

9186 

99  46  14 

9149 

101  35  58 

9166 

103  25  19 

3161 

Saturn 

w. 

93  12  48 

9141 

95    244 

9166 

96  52  18 

9171 

98  41  29 

3188 

Spica 

w. 

43  52  49 

9186 

45  42  53 

9161 

47  32  35 

9166 

49  21  55 

3180 

a  Aquils 

E. 

61    3  17 

9874 

59  30  25 

9910 

57  58  30 

9966 

56  27  34 

3016 

Fomalhaut 

E. 

85  10  16 

3646 

8330    7 

9664 

81  50  22 

9668 

80  11    3 

3603 

aPegagi 

E. 

105  54  28 

9989 

104    8    2 

9994 

102  21  54 

9307 

100  36    5 

3833 

27 

Saturn 

W. 

107  41    8 

9374 

109  27  46 

9909 

111  13  57 

9311 

112  59  41 

3381 

Spica 

W. 

58  22  41 

9969 

60    936 

9980 

61  56    5 

9996 

63  42    8 

3316 

a  Aquilfls 

E. 

49  10  11 

8888 

47  46  48 

8419 

46  24  48 

8607 

45    4  32 

3604 

Fomalhaut 

E. 

72    2    3 

9796 

70  25  56 

9768 

68  50  27 

9784 

67  15  38 

9816 

aPegas 

Sun 

E. 

91  ^25 

9401 

90    8  52 

9419 

88  25  44 

9437 

86  43    2 

3466 

E. 

137  16  SJ 

9608 

135  37  47 

9610 

133  59    6 

9636 

132  20  49 

3646 

28 

Spica 
Aditares 

W. 

72  25  45 

9406 

74    9    8 

3438 

75  52    3 

3447 

77  34  31 

3466 

W. 

26  43  54 

9406 

28  27  17 

9496 

30  10  14 

9446 

31  52  45 

3464 

a  AqiiiV* 

E. 

38  52  14 

4349 

37  44  34 

4493 

36  39  33 

4616 

35  37  21 

4831 

Fomalhaut 

E. 

59  32  16 

9996 

58    1  57 

8087 

56  32  30 

8061 

55    3  57 

3138 

aPegari 

Sun 

E. 

78  16  19 

9666 

76  36  23 

3677 

74  56  57 

9690 

73  18    0 

3690 

E. 

124  15  37 

9741 

122  39  51 

3760 

121    4  31 

9780 

119  29  37 

9800 

29 

Spca 

W. 

86    0  17 

9660 

87  40    9 

9677 

89  19  35 

9606 

90  58  36 

9618 

Antares 

W. 

40  18  46 

9666 

41  58  41 

9674 

43  38  11 

9693 

45  17  16 

9611 

Fomalhant  £. 

47  56  15 

8406 

4634    4 

8471 

45  13    8 

8644 

43  53  32 

8693 

oPegasi 

E. 

65  10  45 

9786 

63  34  51 

9766 

61  59  28 

9783 

60  24  37 

9807 

Sun 

E. 

111  41  34 

9800 

110    9  14 

9019 

108  37  19 

3988 

107    5  48 

9968 

30 

Spica 
Antares 

W. 

99    7  41 

9701 

100  44  20 

9718 

102  20  36 

9736 

103  56  29 

9763 

W. 

53  26  39 

9696 

55    3  21 

9716 

66  39  41 

3731 

58  15  40 

9747 

Fomalhaut 

E. 

37  38  33 

4194 

36  28  54 

4966 

35  21  20 

4401 

34  16    0 

4664 

aPegasi 

E. 

52  38  30 

9087 

51    6  58 

9966 

49  36    1 

3993 

48    540 

8033 

Sun 

£. 

99  34  12 

8060 

98    5    1 

8060 

96  36  13 

3067 

95    7  47 

3106 

10 
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I. 


1: 

I: 


AT 

GREENWICH  APPABENT  NOON. 

THE  SUN'S 

Udflreil 
Time 

1 
1 

■  S 

1 

1 

OfClM 

Scoii. 
dtaaoBter 
pMdng 

tlM 

Metid- 
iaa. 

Bqnatfonor 

Itee, 

tobe 

nUnmeUd 

jTOtn 

JppareiU 

Timt, 

DKIbr 
Ihoor.  . 

Apparent 
Kl^tAsooidoD. 

Diff.fi>r 
Ihoar. 

Appareta 

DUF.lbr 
Ihoor. 

dluwtaru 

Wed. 
Thur. 
Fri. 

1 

2 
3 

h      m       ■ 

2  34  30.39 
2  38  19.70 
2  42     9.58 

9.644 
9.567 
9.591 

N.15     4  24^7 
15  27  22,3 
15  45    4.7 

45'!21 
44.58 
43.94 

1^  54.08 
15  53.84 
15  53.60 

66.07 
66.15 
'66.23 

m      ■ 

3    4.50 
3  11.73 
3  18.38 

0.313 
0.289 
a265 

Sat. 
Stm. 
Mon. 

4 
5 
6 

2  46    0.03 
2  49  51.06 
2  53  42.66 

9.615 
9.639 
9.663 

16    2  31.5 
16  19  42.5 
16  36  37.4 

43.29 
42.62 
41.94 

15  53.36 
15  53.12 
15  52.89 

66.31 
66.39 
66.47 

3  24.47 
3  29.99 
3  34.92 

0.241 
0.217 
0.193 

Tues. 
Wed. 
Thur. 

7 
8 
9 

2  57  34.85 

3  1  27.62 
3    5  20.96 

9.687 
9.711 
9.735 

16  53  15.8 

17  9  37.4 
17  25  41.8 

41.25 
40.54 
39.82 

15  52.67 
15  52.45 
15  62J2S 

66.55 
66.63 
66.71 

3  39.28 
3  43.06 
3  46^26 

0.169 
0.145 
0.121 

Fri. 
Sat. 

1  Sun. 

1 

10 
11 
12 

3    9  14.88 
8  13     9.37 
8  17     4.43 

9.759 
9.783 

9.807 

17  41  28.7 

17  56  57.7 

18  12    8.7 

39.08 
38.33 
37.58 

15  52.02 
15  51.82 
15  51.62 

66.80 
66.89 
66.97 

3  48.88 
3  50.94 
3  52.43 

0U)97 
0.073 
0.050 

Men. 
Toes. 

Wed. 

IS 
14 
15 

3  21     0.08 
3  24  56.29 
3  28  53.05 

9^1 
9.853 
9.876 

18  27     1.4 
18  41  35.5 
18  55  50.7 

36.81 
36.02 
35.23 

15  51.42 
15  51i» 
15  51.03 

67.05 
67.13 
67.21 

3  53.33 
3  53.68 
3  53.48 

0U)S7 
0.004 
0U») 

Thur. 

Fri. 

Sat. 

16 
17 

18 

3  32  50.35 
3  36  48.20 
3  40  46.60 

9.899 
9.922 
9.944 

19     9  46.6 
19  23  23.0 
19  36  39.6 

34.42 
33.60 
32.78 

15  50.84 
15  50.66 
15  50.48 

67.29 
67J37 
67.45 

3  52.74 
3  51.45 
3  49.60 

0.0G6 
0.068 

Sun. 
Mon. 
Tues. 

19 
20 
21 

3  44  45.55 
3  48  45.03 
3  52  45.03 

9.967 

9.989 

10.011 

19  49  36.4 

20  2  13.0 
20  14  28.9 

31.94 
31.09 
30.23 

15  50.30 

16  50.12 
15  49.95 

67.53 
67.61 
67.69 

3  47.22 
3  44.32 
3  40.88 

0.110 
0.133 
0.154 

Wed. 
Thur. 
Fri. 

22 
23 
24 

3  56  45.56 

4  0  46.60 
4    4  48.15 

10.032 
10.053 
10-075 

20  26  24.2 
20  37  58.6 
20  49  11.8 

29.36 
2849 
27.60 

15  49.78 
15  49.61 
15  49.24 

67.77 
67.84 
67.91 

3  36.91 
3  32.44 
3  27.« 

0.176 
0.198 
0.219 

Sat 
Sun. 
Mon. 

25 
26 

27 

4    8  50.22 
4  12  52.79 
4  16  55.86 

10.096 
10.117 
10.137 

21     0    3.7 
21  10  33.9 
21  20  42iJ 

26.71 
25.80 

24.88 

15  49.28 
15  49.12 
15  48.96 

67.98 
68.05 
68.12 

3  21.96 
3  15.97 
3    9.48 

0.239 
0.281 

Tues. 
Wed. 
Thur. 
Fri. 

28 
29 
30 
31 

4  20  59.42 
4  25     3.46 
4  29    7.96 
4  33  12.90 

10.157 
10.176 
10.195 
10.214 

21  30  28.5 
21  39  52.6 
21  48  54.3 
21  57  33.3 

23.96 
23.03 
22.09 
21.14 

15  48.81 
15  48.66 
15  48.51 
15  48.37 

68.18 
68.24 
68.30 
68.36 

3    2.49 
2  55.03 
2  47.12 
2  38.76 

0.301 
0.321 
0.339 
0.^7 

Sat 

32 

4  37  18.27 

10.232 

Ni22     5  49.3 

20.18 

15  48J23 

68.42 

2  29.97 

0.375 
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AT  GBEENWiCH  MEAN 

NOON. 

THK  SUN'S 

1 

1 

1 

1 

Iqoaikmof 
Time, 

ocfaMto 
Mean 

Diftfor 
Ihonr. 

aUaml 
ItaM. 

BtghlAmiiBlMi. 

Stt.lbr 
Ihoor. 

Afpamu 

]Hff.lbr 
Ihoar. 

Wed. 
Thur. 
Fri. 

1 

2 
3 

2  34  30.88 
2  38  20.21 
2  42  10.11 

9.544 
9.567 
9.591 

N.15    9  27.1 
15  27  24.8 
15  45    7.2 

45^.21 

44.58 
43.94 

B    4'.51 
8  11.74 
8  18.39 

0.313 
0.289 
0.265 

li     m      ■ 
2  37  85.89 
2  41  81.95 
2  45  28.50 

Sat 
Sm. 
Mod. 

4 
5 
6 

2  46    0.58 
2  49  51.62 
2  53  43.24 

9.615 
9.639 
9.663 

16    2  34.0 
16  19  45.0 
16  36  39.9 

43429 
42.62 

41.94 

3  24.48 
8  30.00 
8  34.93 

0.241 
0.217 
0.193 

2  49  25.06 
2  63  21.62 
2  67  iai7 

Toes. 
Wed. 
Thnr. 

7 
8 
9 

2  57  35.44 

3  1  28^22 
3    5  21.57 

9.687 
9.711 
9.735 

16  53  18.3 

17  9  89.9 
17  25  44.3 

41.25 
40.54 
39.82 

3  39.29 
3  43.06 
3  46.27 

0.169 
0.145 
0.121 

3     1  14.73  ! 
3    6  lists 
3    9    7.84 

Pri. 
Sat. 
Sun. 

10 
11 
12 

3    9  15.50 
3  13  10.00 
3  17    5.07 

9.759 
9.783 
9.807 

17  41  81.2 

17  57     0.2 

18  12  11.2 

39.08 
38.33 
37.58 

8  48.89 
3  50.95 
3  52.44 

0.097 
0.073 
0.060 

3  13    4.39 
3  17    0.95  1 
3  20  57.51 

Mon. 
Tues. 
Wed. 

13 
14 
15 

3  21    0.72 
3  24  56.93 
3  28  53.69 

9.831 
9.853 
9.876 

18  27     3.9 
18  41  37.9 
18  55  53.0 

36.61 
36.02 
35423 

8  53.84 
8  53.68 
8  53.48 

0.027 
0.004 
0.020 

3  24  64.06 
3  28  50.61 
3  32  47.17 

Ilnir. 

Fri. 

Sat 

16 
17 
18 

3  32  50.99 
3  36  48.84 
3  40  47.24 

9.899 
9.022 
9.944 

19    9  48.9 
19  23  2bJ2 
19  36  41.7 

3442 
33.60 
82.78 

3  52.74 
8  51.45 
8  49.60 

0.043 
0.066 
0.068 

3  86  4a73 
3  40  40.29 
3  44  86.84 

Skm. 
Man. 
Toes. 

19 
20 
21 

3  44  46.18 
3  48  45.65 
3  52  45.65 

9.967 

9.989 

10.011 

19  49  38.4 

20  2  14.9 
20  14  30.8 

31.94 
31U)9 
30423 

8  47.22 
3  44.81 
8  40.87 

0.110 
0.132 
0.154 

3  48  83.40  1 
3  52  29.96 
3  56  26.52 

Wed. 
Thar. 
Fri. 

22 
23 
24 

3  56  46.17 

4  0  47.20 
4    4  4a74 

10.032 
10.053 
10.075 

20  26  26.0 
20  38    0.3 
20  49  13.4 

29.36 
28.49 

27.60 

8  36.90 
8  32.43 
3  27.45 

0.176 
0.196 
04219 

4    0  2a07 
4    4  19.63 
4    8  16.19 

Sat 
Sun. 
Man. 

25 
26 

27 

4    8 '50.79 
4  12  53.34 
4  16  56.39 

10.096 
10.117 
10.137 

21    0    5.2 
21  10  35.3 
21  20  43.5 

26.71 

25.80 
24.88 

3  21.95 
8  15.96 
3    947 

0.239 
0.260 
0.381 

4  12  12.74 
4  16    9.80 
4  20    5.86 

Toes. 
Wed. 
Thur. 
Fri. 

28 
29 
30 
31 

4  20  59.93 
4  25    3.95 
4  29    8.43 
4  33  13.35 

10.157 
10.176 
10.195 
10.214 

21  30  29.7 
21  39  53.7 
21  48  55.3 
21  57  34.2 

23.96 
23.03 
22.09 
21.14 

8    2.48 
2  55.02 
2  47.10 
2  38.74 

0.301 
0.321 
0.339 
0.357 

4  24    2.41 
4  27  58.97 
4  31  55.53  1 
4  35  52.09 

Sat 

32 

4  37  18.70 

10.232 

N.22    5  50.1 

20.18 

2  29.95 

0.375 

4  89  48.65 
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III. 


AT  GEEENWICH  MEAN  NOON. 

THE   SUN'S 

1 

1 
1 

2 
3 

1 
1 

121 
122 
123 

Loeutthm 

ofth. 

BadloiTwtar 

ofth* 

aufli. 

Uff-iOr 
Iboar. 

UmnTtBf 

of 
adaralOh. 

IVw  U»NaitUDX. 

nftftat 

Ibmr. 

lAUXUDB. 

X 

V 

41  3  58'.4 

42  2     1.9 
42  60    9.0 

3  2l''.6 

1  30.0 

59  37.0 

145!39 
14&33 
146.87 

0.40 
0.51 

a0035987 
.0087080 
.0088161 

45.7 
4642 
44.7 

2l'l8'54*.51  ! 
21  14  58.60  ; 
21  11    2.69  ' 

4 
5 
6 

124 
125 
126 

43  58  14.7 

44  56  19.1 

45  54  22.0 

57  42.5 
55  46.7 
53  49.5 

146.21 
145.15 
145.09 

0.60 
0.67 
0.72 

.0089280 
.0040285 
.0041323 

44.2 
43.6 
42.9 

21    7    6.78  , 
21    8  10.87 
20  59  14.96 

7 
8 
9 

127 
128 
129 

46  52  23.4 

47  50  23.3 

48  48  21.7 

51  50.8 
49  50.6 
47  48.8 

145.03 
144.97 
144.91 

0.73 
0.71 
0.65 

.0042345 
.0043348 
.0044382 

42.1 
41.3 
40.5 

20  55  19.05 
20  51  23.14 
20  47  27.24 

10 
11 
12 

130 
131 
132 

49  46  18.6 

50  44  13.9 

51  42    7.6 

45  45.5 
43  40.7 
41  34.3 

144.84 
144.77 
144.70 

0.57 
0.48 
0.38 

.0045297 
.0046242 
.0047169 

39.7 
39.0 
38.2 

20  43  31.88 
,    20  39  35^ 
'20  35  39.51 

13 

14 
15 

133 
134 
135 

52  39  59.7 
63  37  50.1 
54  35  38.8 

39  26.2 
37  16.4 
35    4.9 

144.63 
144.56 
144.49 

0.26 

+0.13 

0.00 

.0048076 
.0048964 
.0049886 

37.4 
36.7 
36.0 

20  31  43.60 
20  27  47.69 
20  23  51.78 

16 
17 
18 

136 
137 
138 

55  38  25.8 

56  31  11.1 

57  28  54.7 

32  51.8 
30  37.0 
28  20.4 

144.42 
144.35 
144.38 

—0.11 
0.20 
0.29 

.0050691 
.0051529 
.0098362 

35.2 
34.6 
34.1 

20  19  55.87 
20  15  59.96 
20  12    4.05 

19 
20 
21 

139 
140 
141 

58  26  36.6 

59  24  17.0 

60  21  56.0 

26    2.1 
23  42.3 
21  21.2 

144.31 
144.15 
144.09 

0.35 
0.36 
0.34 

.0053162 
.0053960 
.0054748 

33.5 
33.0 
334 

20    8    8.13 
20    4  1222 
20    0  16.31 

22 
23 
24 

143 
143 
144 

61  19  83.6 

62  17    9.8 

63  14  44.7 

18  58.7 
16  34.7 
14    9.4 

144.03 
143.98 
143^ 

0.30 
0.23 
0.14 

.0055525 
.0056290 
.0057044 

32.2 
31.7 
31.2 

19  56  20^ 
19  52  24.49 
19  48  28.57 

25 

26 
27 

145 
146 
147 

64  12  18.4 

65  9  51.0 

66  7  22.6 

11  42.9 
9  15.4 
6  46.8 

143.88 
143.84 
143.60 

—0.08 

-1-0.10 

0.24 

.0057788 
.0058520 
.0059241 

30.7 
30.2 
29.7 

19  44  32.66 
19  40  36.76 
19  36  40.84 

28 
29 
30 
31 

148 
149 
150 
151 

67  4  53.3 

68  2  2a2 

68  59  52.2 

69  57  20.4 

4  17.8 

1  47.0 

59  15.8 

56  43.9 

143.76 
143.72 
143.69 
USST 

0.38 
0.52 
0.64 
0.73 

.00{»949 
.0060644 
.0061326 
.0061991 

89.2 
28.7 
28.1 
27.3 

19  32  44.98 
19  28  49.01 
19  24  58.10 
19  20  57.19 

82 

152 

70  54  47.9 

54  11.2 

143.64 

M-0.79 

0.0062637 

36.5 

19  17     1.28 
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GREENWICH 

MEAN  TIME. 

% 

THE 

MOON'S 

SBODIAiaCIBB. 

Hoxmnn'AT.  paratxax. 

MERIBIAM  PASSAGE. 

% 

^ 

AGE. 

Noon. 

lOdidgbt. 

Noon. 

SUtftr 
Ihonr. 

BUdnight 

UflCfor 
Ihoar. 

DUr-for 
Ihoar. 

1 

2 
3 

15  2l".6 
15    9.4 
14  59.6 

15  1^.2 
15    4i2 
14  55.6 

56'  1^.8 
55  30.9 
54  54.8 

-«.03 
1.69 
1.32 

55  52.3 
55  11.8 
54  40i2 

-l".87 
1.50 
1.13 

h      m 

18  34.4 

19  17.9 
19  59.3 

m 

1.88 
1.76 
1.70 

d 

21.2 
22.2 
23.2 

4 
& 
6 

14  52.2 
14  47.3 
14  44.6 

14  49.5 
14  45.7 
14  44.1 

54  27.8 
54    9.7 
53  59.9 

0.94 

0.58 

-0.24 

54  17.6 
54    3.8 
53  58.0 

0.75 

0.40 

-0.08 

20  39.6 

21  19.8 

22  1.0 

1.67 
1.69 
1.75 

24.2 
25.2 
26.2 

7 
8 
9 

14  44.1 
14  45.2 

14  47.8 

14  44.5 
14  46.3 
14  49.6 

53  57.8 

54  1.9 
54  11.7 

+0.05 
OJ29 
0.51 

53  59.1 

54  6.1 
54  18.4 

+0.17 
0.41 
0^1 

22  43.9 

23  29.2 

i 

1.84 
1.94 

27.2 
28.2 
29.2 

10 
11 
13 

14  51.8 

14  57.1 

15  a5 

14  54.3 

15  0.1 
15    7.1 

54  26.4 

54  45.5 

55  9.1 

0.71 
0.89 
1.07 

54  35.4 

54  56.8 

55  22.5 

0^ 
0.98 
1.16 

0  17.0 

1  7.2 
1  59.1 

2.04 
2.13 
2.19 

0.5 
1.5 
2.5 

13 
14 
15 

15  11.1 
15  19.9 
15  29.8 

15  15.3 
15  24.7 
15  35.2 

55  37.0 

56  9.3 
56  45.9 

1.25 
1.44 
1.61 

55  52.6 

56  27.1 

57  5.6 

1.35 
1.52 
1.69 

2  51.9 

3  44.2 

4  35.3 

2.20 
2.15 
2.10 

3.5 
4.5 
5.5 

16 
17 
18 

15  40.8 

15  52.6 

16  4.6 

15  46.6 

15  58.6 

16  10.5 

57  26.3 

58  9.5 
58  53.7 

1.75 
1.84 
1.83 

57  47.6 

•   58  31.7 

59  15.3 

1.81 
1.85 
1.77 

5  25.0 

6  13.8 

7  2.3 

2.05 
2.02 
2.03 

6,5 
7.5 
8.5 

19 
30 
21 

16  16.1 
16  26.1 
16  33.3 

16  21.4 
16  30.1 
16  35.5 

^  35.9 
60  12.4 
60  38.8 

1.67 
1.34 
0.83 

59  55.2 

60  27.1 
60  46.9 

1.53 

1.11 

40.52 

7  51.6 

8  43.0 

9  37.5 

2.09 
2.20 
2.35 

9.5 
10.5 
11.5 

22 
23 
24 

16  36.6 
16  35.5 

16  29.8 

16  36.6 
16  33.2 
16  25.4 

60  51.2 
60  47.1 
60  26.2 

+0.18 

-0.53 

1.20 

60  51.3 
60  38.7 

60  lao 

-0.17 
0.88 
1.51 

10  35.7 

11  37.3 

12  40.8 

2.50 
2.62 
2.64 

12.5 
13.5 
14.5 

25 
26 
27 

16  20.1 
16    7.2 
15  52.6 

16  13.9 
16    0.0 
15  45.1 

59  50.3 
59    3.2 
58    9.5 

1.76 
2.14 
2.29 

59  27.9 
58  36.8 
57  42.0 

1.98 
2.25 
2.29 

13  43.4 

14  42.6 

15  37.4 

2.55 
2.36 

2.18 

15.5 
16.5 
17.5 

28 
29 
30 
31 

15  37.7 
15  23.6 
15  11.1 
15    0.9 

15  30.5 
15  17.1 
15    5.7 
14  56.8 

57  14.8 
56  22.8 
55  37.0 
54  59.6 

2.25 
2.06 
1.74 
1.37 

56  48i2 
55  59.0 
55  17.2 
54  44.4 

2.17 
1.91 
1.56 
1.16 

16  27.3 

17  13.2 

17  56.1 

18  37.2 

1.99 
1.84 
1.75 
1.70 

18.5 
19.5 
20.5 
21.5 

32 

14  53.8 

14  50.5 

54  31.7 

-04)5 

54  21.5 

-0.74 

19  17.7 

1.69 

22.5 

1 
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GREENWICH  MEAN  TDiK                                           1 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AMendon. 

DHL 
forlm. 

DeoUnatloii. 

Diff. 
fbrlm. 

Door. 

Bight  AMenfllon. 

DUL 
forlm. 

Dwllutton. 

SUE. 
fbrlm. 

WED 

NESD 

AY   1. 

FRIDAY 

3. 

0 

20^37' 14*18 

s.oeM 

S.1^37^59'.7 

N 

0 

h    m     8 
22  11  22.82 

14503 

S.  f  id  2^0 

i 
13467 

1 

20  39  19^ 

suwts 

16  27  25.3 

10406 

1 

22  13  14.28 

14661 

7    355.2 

13406 

2 

20  41  24.18 

s.ono 

16  16  47.0 

10470 

2 

22  15    5.56 

14680 

6  5124.4 

13433 

3 

20  43  28.02 

S4r706 

16    6    AJ^ 

10.183 

3 

22  16  5a66 

14503 

6  38  52.5 

13480 

4 

20  45  32.69 

flMil 

15  55  19.1 

10.704 

4 

22  18  47.59 

14473 

6  26  19.7 

13466 

5 

20  47  36.39 

3,0966 

15  44  29.6 

10464 

5 

22  20  38.35 

14446 

6  13  45.9 

13473 

6 

20  49  39.72 

fkM» 

15  33  36.6 

10418 

6 

22*22  28.94 

14410 

6    1  11.1 

13407 

7 

20  5142.69 

3iNi6 

15  22  40.0 

10473 

7 

22  24  19.37 

14801 

5  48  35.5 

13401 

8 

20  53  45.30 

3JMM 

15  11  4ao 

11438 

8 

22  26    9.64 

14866 

5  35  59.0 

13414 

9 

20  55  47JJ6 

S.0847 

15    0  36.6 

11463 

9 

22  27  59.76 

14341 

5  23  21.8 

13497 

10 

20  57  49.47 

3,0390 

14  49  30.0 

11^87 

10 

22  29  49.74 

14317 

5  10  43.8 

13488 

11 

20  59  51.04 

3.0383 

14  38  20.1 

11.193 

11 

22  31  39.57 

14303 

4  58    5.2 

13410 

12 

21    152.26 

%»ni 

14  27    7.0 

11444 

12 

22  33  29.26 

14370 

4  45  25.9 

13460 

13 

21    3  53.14 

34»n9 

14  15  50.8 

11409 

13 

22  35  18.82 

14340 

4  32  46X) 

13460 

14 

21    5  53.69 

34)064 

14    4  31.6 

11446 

14 

22  37    8.25 

14337 

4  20    5.6 

13478 

15 

21    7  53.91 

34KW0 

13  53    9.4 

11496 

15 

22  38  57.55 

14306 

4    7  24.6 

13487 

16 

21    9  53.80 

1.8065 

13  41  442 

11^3 

16 

22  40  46.73 

14187 

3  54  4;).2 

114N 

17 

21  11  53.37 

1.0001 

13  30  16J2 

11.400 

17 

22  42  35.80 

14166 

3  42    1,3 

13.701 

18 

21  13  52.62 

1.9640 

13  18  45.4 

11487 

18 

22  44  24.75 

14148 

3  29  19.1 

13.T07 

19 

21  15  51.56 

1.07B7 

13    7  11.8 

11463 

19 

22  46  13il9 

14131 

3  16  36.5 

13.7U 

90 

21  17  50.19 

14746 

12  55  35.6 

11436 

20 

2248    2.33 

14116 

3    3  53.6 

13.718 

91 

21  19  48JS1 

14606 

12  43  56.8 

11408 

21 

22  49  50.97 

14006 

2  51  10.4 

13.133 

22 

21  21  46.53 

14646 

12  32  15.4 

11.711 

22 

22  51  39.51 

14063 

2  38  27.0 

13.136   ' 

23 

21  23  44.25 
THl 

14606 

JRSDJ 

a  12  20  31.5 
lY  2. 

11.763 

23 

22  53  27.96 
SAT 

14068 

VHJyA 

S.  2  25  43.4 
T  4. 

13.738 

0 

21  25  41.67 

14646 

S.12    8  45.1 

11.703 

0 

22  55  16.33 

14064 

S.  2  12  59.6 

13.781 

1 

21  27  38.81 

14409 

11  56  56.4 

11481 

1 

22  57    4.61 

14040 

2    0  15-7 

13.783  1 

2 

2129  35.66 

14461 

1145    5.4 

11461 

2 

22  58  52.82 

14038 

147  31.8 

13.783  ; 

3 

213132J23 

14406 

11  33  12.1 

11407 

3 

23    0  40.95 

14016 

1  34  47.9 

13.113 

4 

2133  28.53 

14960 

11  21  16.6 

11443 

4 

23    2  29.01 

14004 

122    3.9 

13.731 

5 

2135  24.55 

14U4 

11    9  18.9 

11478 

5 

23    4  17.00 

1.7908 

1    9  20.1 

13.780 

6 

2137  20.30 

14370 

10  57  19.2 

13413 

6 

23    6    4.93 

1.7983 

0  56  36.3 

13.738 

7 

21  39  15.79 

14336 

10  45  17.4 

13447 

7 

23    7  52.80 

1.7074 

0  43  52.7 

13.738 

8 

21  41  11.03 

14184 

10  33  13.6 

13479 

8 

23    9  40.62 

1.7966 

0  31    9J^ 

13.193 

9 

21  43    6.00 

14141 

10  21    7.9 

13.111 

9 

23  11  28.38 

1.7056 

0  18  26.0 

13.117 

10 

21  45    0.72 

14100 

10    9    0.3 

13.143 

10 

23  13  laio 

1.7040 

S.  0    5  43.1 

13.7U 

11 

21  46  55J20 

14060 

956  50.9 

13.173 

11 

23  15    a77 

1,7043 

N.  0    6  59.6 

13.106 

12 

21  48  49.43 

14018 

9  44  39.7 

134D1 

12 

23  16  51.41 

1.7006 

0  19  41.9 

13.100 

13 

21  50  43.42 

14070 

9  32  26.8 

13.330 

13 

23  18  39.01 

1.7080 

0  32  23.9 

13497 

14 

21  52  37.18 

14040 

920  12.2 

13467 

14 

23  20  26.58 

1.7036 

0  45    5.5 

13469 

15 

21  54  30.70 

14903 

9    7  55.9 

13484 

15 

23  22  14.12 

1.7930 

0  57  46.6 

13481 

16 

21  56  24.01 

14864 

8  55  38.1 

19406 

16 

23  24    1.63 

1.7016 

1  10  27.2 

13d073 

17 

21  58  17.09 

14S90 

8  43  18.8 

13434 

17 

23  25  49.12 

1.7014 

1  23  07,3 

13469 

18 

ua   0   9Jde 

147B0 

8  30  5&0 

13469 

18 

23  27  36.60 

1.7011 

1  35  40.8 

13464 

19 

22    2    2.61 

14757 

8  18  35.7 

13483 

19 

23  29  24.06 

1.7010 

1  48  25.8 

134a 

20 

22    3  55.05 

14738 

8    6  12.1 

13.404 

20 

23  31  11.52 

1.7000 

2    1    4i) 

13483 

21 

22    5  47.29 

14080 

7  53  47.2 

13436 

21 

23  32  58.97 

1.7008 

2  13  41.6 

13430 

22 

22    7  39.33 

14696 

7  41  21.0 

13A47 

22 

23  34  46.42 

1.7008 

2  26  ia4 

13407 

23 

22    9  31.17 

14638 

7  28  53.6 

13.467 

23 

23  36  33.87 

1.7000 

2  38  54.5 

13406 

24 

22  11  22.82 

14693 

S.  7  16  25.0 

13487 

24 

23  38  21.33 

1.7010 

N.  2  51  29.8 

13481 

VI. 


MAY,    1861. 


79 


GBEENTVICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Xli^t 


our. 

tarlm. 


Diff. 
Ibrlm. 


Boor. 


DBT 
ftrln 


Dili, 
forlm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

16 

19 

20 

21 

22 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  5. 


h    m 

23  38 
23  40 
23  41 
23  43 
23  45 
23  47 
23  49 
23  50 
23  52 
23  54 
23  56 
23  58 
23  59 
0  1 
0    3 


0  17 
0  19 


21.33 

8.79 
56iJ7 
43.76 
31.28 
18.82 

53.99 
41.63 
29.31 
17.03 

4.79 
52.61 
40.48 
2a42 
16.42 

4.48 
52.61 
40.82 
29.10 
17.46 

5.91 
54.44 
43.07 


.TMO 
.7M1 
i.TfU 

.7991 
i.TBM 


.7M3 
TMO 
.7966 
.7995 
.7974 
.7964 
.7996 
3065 
.8016 


.8061 
.8006 
.6113 


N. 


N. 


2  5129.8 

3  4  4.2 
3  16  87.7 
3  29  10.3 
3  41  42.0 

3  54  12.6 

4  642J2 
4  19  10.7 
4  31  38J2 
4  44    4.5 

4  56  29.6 

5  8  53JS 
5  21  16.1 
5  33  37.4 
5  45  57.3 

5  58  15.8 

6  10  32.9 
6  22  48.5 
6  35  2.6 
6  47  15.1 

6  59  26.0 

7  11  35.3 
7  23  42.9 
7  35  48.8 


u 

l^Ml 

0 

13.666 

1 

13.661 

2 

13.686 

3 

13.619 

4 

13.603 

5 

13.484 

6 

13.467 

7 

13v448 

8 

13.438 

9 

13.406 

10 

13.S67 

11 

13.966 

12 

13.S4S 

13 

13.390 

14 

134197 

15 

13.373 

16 

13.347 

17 

13.St3 

18 

13.196 

19 

13.166 

20 

13.141 

21 

13.113 

22 

13464 

23 

MONDAY  6. 


0  213L80 
0  23  20.62 
0  25  9.55 
0  26  58.58 
0  28  47.71 
030  36.96 
032  26.33 
0  34  15.82 
0  36  5.43 
0  37  55.17 
0  39  45.08 
0  41  35.02 
0  43  25.15 
0  45  15.41 
0  47  5.82 
048  56.36 
0  50  47.04 
0  52  37.88 
0  54  28.86 
0  56  20.00 

0  56  11.30 

1  0  2.76 
1  1  54.38 
1  3  46.17 
1    5  38.13 


i.81S0 
i.8146 
i.8168 
[.6180 
.6W9 
.8318 


i.8379 


[.8990 
1.8648 


[.6418 


[.6510 
1.66S7 


i.8890 
[.6617 


[.6674 


N.  7 

7 

8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

10 

10 

10 

10 

10 

11 

11 

11 

11 

11 

12 

12 

N.12 


47  53.0 
59  55.4 
11  55i) 
23  54.5 
35  51.2 
47  45.9 
59  38.6 
11  29.2 
23  17.8 
35  4.4 
46  48.7 
58  30.7 
10  10.3 
21  47.8 
83  22.9 
44  55.7 
56  26.0 

7  53.8 
19  19.1 
30  41.9 
42  2.0 
53  19.5 

4  34i2 
15  46.2 
26  55.4 


130166 

0 

13J06 

1 

11.993 

2 

11.961 

8 

11.938 

4 

11.896 

5 

11.861 

6 

11.837 

7 

11.763 

8 

11.767 

9 

11.719 

10 

11.680 

11 

11.643 

12 

11.605 

18 

11.666 

14 

llJi36 

15 

11.486 

16 

11.443 

17 

11.401 

18 

11.967 

19 

11.913 

20 

11.368 

21 

11.333 

22 

11.177 

23 

11.180 

24 

TUESDAY  7. 


h     m     B 

B 

1    5  38.13 

1.8074 

1    7  30iJ6 

1.6T93 

1    9  22.57 

1.8793 

1  11  15.05 

1.8781 

1  13    7.71 

1.0791 

1  15    0.55 

1.8693 

116  63.58 

1.6883 

1  18  46.79 

1.6666 

1  20  40.20 

1.8917 

122  8a80 

1.6949 

1  24  27.59 

14W81 

1  26  21.58 

1.9016 

128  15.77 

1.9048 

1  30  iai6 

1.9063 

132    4.76 

1.9116 

1  S3  59M 

1.9U0 

135  54.57 

1.9166 

1  87  49.79 

13990 

189  45iK2 

1.9366 

1  41  40.87 

14393 

1  43  36.73 

1.9998 

1  45  32.81 

1.9866 

1  47  29.11 

1.9403 

1  49  25.64 

IMM 

r.l2  2^  5^4 

1 

12  38    1.8 

1 

12  49    5J3 

1 

13    0    5J9 

11 

13  11    3JS 

V 

13  21  58.1 

u 

13  32  49.6 

n 

13  43  38.0 

u 

13  54  23.2 

1< 

14    5    55 

1< 

14  15  44.0 

1( 

14  26  19.5 

1( 

14  36  51.7 

]< 

14  47  20.5 

u 

14  57  45.8 

H 

15    8    7.7 

1( 

15  18  26.0 

11 

15  28  40.7 

11 

15  38  51.8 

11 

15  48  59i2 

1( 

15  59    2.9 

11 

16    9    2^ 

i 

16  18  58.9 

i 

M6  28  51.1 

! 

WEDNESDAY  8. 


51  22291 
53  19.37 
55  16.57 

57  um 

59  11J67 
9.57 
7.70 
6.06 
4.66 
3.50 
2.58 
1.90 
1.46 
1.26 
1.31 
1.60 
2.14 
2.92 
3.95 
5J22 
a75 
8.53 


5 

7 

9 
2  11 
2  13 
2  15 
2  17 
2  19 
2  21 
223 
225 
227 
229 
2^1 
233 
2  35  10.55 
2  37  12.82 
2  39  15.34 


i.9<n 

1J616 
1.96B8 
1.9691 
1.9690 


1.9367 
1.9746 
1.9766 


1.0967 


3*6110 
34>U0 
3J919I 


N.16  38  d9J3 
16  48  23J6 

16  58    3J9 

17  7  40J 
17  17  12J 
17  26  40i) 
17  86  3.7 
17  45  23.1 

17  54  38:2 

18  3  48.9 
18  12  55.1 
18  21  56J9 
18  30  54.2 
18  39  46.9 
18  48  34i^ 

18  57  182 

19  5  57.0 
19  14  30.9 
19  23  0.0 
19  31242 
19  39  43.6 
19  47  57.9 

19  56    7.2 

20  4  11.4 
N.20  12  10.5 


1.130 
IMi 
IJOU 
10M5 
10.985 
10.684 
10J683 
10.780 
10.727 

lojins 

iOJ619 


10.461 


10^5 
10.316 
10.164 
10.093 
10.090 
9J67 
9JXIS 
9.697 


9.171 
9.y06 
0.887 
9.866 


9.869 
9Mn 
9J!16 
9J41 
0467 
8J93 
8417 


8.763 
8464 
8406 

8436 
8446 


8JttO 
6J97 
8ai3 

7443 


80 


MAY,    1861. 


VII. 


.* 

GEEEKWICH  MEAN  TIME, 

TITK  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar, 

DKlilUtJOD. 

Diir. 

for  1  m. 

Hour, 

Right  Aicfliutlmi. 

Wff. 
for  1  m. 

pat 

Jtorlm-! 

THURSDAY  9. 

SATDBDAY    11. 

0 

b     m     « 
2  39  15M 

i 

NiiO  12  10.5 

7,M3 

0 

h      m      i 

4  21  56.41 

NJ?4  39    is 

3J0M 

1 

2  41  19.11 

%a4fi^ 

20  20    4.4 

7.eJl6 

1 

4  24    9.91 

3,S9W 

24  41  53,8 

3,773  ' 

2 

2  43  21.13 

3.0439 

20  27  53,1 

7.757 

3 

4  2ti  33,58 

3.3393 

24  44  36.4 

3dft43 

3 

2  45  24.40 

iLOoea 

20  35  sas 

7,«7« 

3 

4  ^  37.42 

3:,aai9 

24  47  11,7 

3,*27 

4 

2  47  27.99 

s,o«n 

20  43  14^ 

7.fl8ft 

4 

4  30  51.41 

3.^^45 

24  49  39.6 

3,4I»   1 

5 

2  49  31.69 

1LMi9 

30  50  47  J2 

7*«M1 

5 

4  33    5.56 

!^,a370 

24  52    0,1 

3*37» 

G 

2  Bl  35,71 

9J)63e>| 

20  58  14.4 

7.407 

6 

4  35  19.86 

3.3385 

24  54  13.1 

3l1M 

7 

2  SI  3SJ,97 

aj^ao 

31    5  36,1 

T*aw 

7 

4  37  34.30 

3.3410 

34  56  lae 

3*oas 

a 

2  5.^>  44,49 

24)773  f 

21  12  52,3 

7.333 

8 

■4  39  48.89 

3.3443 

34  58  ia6 

1.904 

9 

2  57  49.2^> 

3,0813; 

21  20    2,9 

7.117 

9 

4  42    3.62 

3.3466 

25    0    7.1 

1.77P 

10 

2  59  54.97 

iM»sa, 

21  27    7,8 

7J133 

10 

4  44  18,49 

3,348© 

35    1  50.1 

a,e^ 

11 

3    1  59,53 

3,09*7 

21  34    7.2 

G.039 

11 

4  46  33.49 

a.asio 

25    3  35.4 

i.&as 

12 

3    4    5.04 

a.093» 

21  41    0,9 

njme 

12 

4  48  48.61 

3.3^30 

35    4  53.1 

i,3g« 

13 

3    G  10,80 

sLoseo 

31  47  48.8 

fi.74D 

13 

4  51    a86 

3.aaA-j 

35    6  iSJi 

1.315 

14 

3    8  16.80 

a.  10^ 

31  54  30,8 

e.eai 

14 

4  53  19.33 

3.3570 

25    7  95,7 

1,141  . 

15 

3  10  23.05 

3.1061 

22    1    6.9 

a.&^ 

15 

4  55  3471 

3.3600 

35    8  30.4 

IjOIA 

16 

3  12  29.54 

%U01 

33    7  37,1 

6.4^3 

16 

4  57  50.31 

3,aoos 

35    9  37.5 

0397 

17 

3  14  36.27 

a.im 

22  14    1.3 

«.^A3 

17 

5    0    6.01 

a.303A 

35  10  ia9 

0.7^ 

38 

3  16  4a25 

a.ns-2 

32  20  las 

».3aa 

18 

5    2  21.82 

a,M43 

25  10  58.5 

o.fiaa 

19 

3  18  50.46 

3.13^ 

SS  26  31.6 

e.ifi] 

19 

5    4  37.73 

3.^J65g 

25  11  32,4 

DJMM 

SO 

3  20  srm 

3.1^63 

^  ^  37.6 

6.040 

20 

5    6  53.73 

a.as74 

25  11  58.5 

o.arro 

SI 

3  23    B.m 

!L1«» 

23  38  37.5 

».94« 

21 

5    9    9.82 

i.aaeo 

25  13  16.8 

a.:340  ' 

£22 

3  25  13,55 

a.m] 

22  44  31.1 

a,&4a 

32 

5  11  96.00 

3.3703 

25  13  27-3 

0.110 

33 

3  27  31,72 
FR 

IDAY 

N,83  50  18.5 
10. 

B.7JT 

^ 

5  13  42.2*; 
SU] 

3,3716 

NDAY 

NiiS  12  30.0 
12. 

0.0311   I 

i 

0 

3  29  30,12 

3,14» 

NJ22  55  59.5 

fi.e3i 

0 

5  15  58.60 

3JT» 

NJa5  13  24.9 

o.ui 

1 

3  31  38.75 

a.l4S* 

33     1  34Ji 

b^lA 

1 

5  18  15.01 

3.374ft 

35  12  11.9 

0J83 

2 

3  33  47,62 

q*l4M 

23    7    3.6 

i^Al9 

2 

5  20  31,49 

3,a7« 

35  11  51,1 

O^U 

3 

3  S5  56.71 

3,1534 

^  13  24.5 

5.B11 

3 

5  32  48.04 

3,tlfl3 

35  11  32,4 

0.a*» 

4 

3  38    a09 

a.ia7i 

33  17  39.9 

..303 

4 

5  25    4.i;4 

ajfiii 

25  10  45.9 

0.ffT4 

5 

3  40  15.57 

3,ie]o 

23  22  48.8 

,jm 

5 

5  27  31.30 

ajfrao 

25  10    1,5 

1iJS06 

6 

3  42  25M 

9.1&4ti 

23  37  51.3 

44184 

0 

5  29  38.01 

a^arss 

25    9    9Ja 

0-M7 

7 

3  44  35.^ 

saeea 

33  32  46.9 

4.na 

7 

5  31  54.76 

3:.a7W 

25    8    9,0 

1JW9 

8 

3  46  45.53 

3.1738 

23  37  36.0 

4.7fla| 

8 

5  34  11.56 

3.3904 

25    7    Oil 

1_303 

9 

3  48  55.95 

3,1765 

3;*  42  19.4 

4,0^1' 

9 

5  36  30,40 

3.3flOS 

25    5  44,8 

1.333 

10 

3  51    6.59 

3.1780 

23  46  54.1 

4.M8 

10 

5  38  45.37 

3.3914 

25    4  20iJ 

1.46a 

11 

3  53  17.44 

3.1S3* 

33  51  23.0 

4.435 

11 

5  41    2.17 

3.3810 

25    3  49,0 

usm 

12 

3  55  28.49 

s.iaao 

23  55  45.1 

4,aii 

12 

1      5  4;^  19.10 

3.3933 

25     1    9.3 

1.7TM 

13 

3  57  39,75 

a,i8e3 

34    0    0.1 

4.19a 

ii\ 

5  45  3tj.05 

3.3»fi 

31  59  21.6 

l.Sfil 

14 

3  50  51,21 

3.i»a 

34    4    8.6 

4.oei 

14 

5  47  saoi 

3.39S6 

24  57  26,0 

1,99a 

15 

4    2    2.88 

3.1000 

34    8  10.0 

I.OSd 

15 

5  50    9.99 

3.3S30 

24  55  22.5 

a.i35 

16 

4    4  14J4 

a^iwa 

24  13    4.4 

s,mA 

16 

5  52  2ri.97 

3.3930 

34  53  ILO 

3,3*7   ' 

17 

4    6  26.80 

3.303A 

24  15  51,8 

a.T3! 

17 

5  54  43.96 

3.3SSI 

24  50  51.6 

3.389   ' 

18 

4    8  39.05 

3.30*7 

24  19  32,1 

a.Gi3 

18 

5  57    03B 

3.3830 

24  48  34.3 

3,aji 

19 

4  10  51,49 

awaoes 

24  23    5.D 

:MB3 

19 

5  59  17.93 

3.3&3S 

24  45  49.1 

3.6^3 

20 

4  13    4.13 

2.3130 

24  26  3L4 

3^a 

20 

6    1  ^.90 

^^ 

34  43    ao 

2,7W 

21 

4  15  16i>3 

a^aiw 

34  29  50.3 

^396 

21 

6    3  51.86 

3.3S35 

24  40  15.0 

3  J  Id  ' 

1i2 

4  17  29.93 

3.3179 

24  33    2.1 

a.isG 

23 

6    6    8,80 

3.3833 

24  37  16.1 

>jft47 

25 

4  19  43.09 

3.3307 

24  36    6.6 

3.014 

33 

6    9  25J3 

3.3810 

24  34    9-3 

3,178 

24 

4  31  5641 

3.33aS 

NJM39    3.8 

aj»p3 

24 

6  10  42.63 

3.3&U 

N,34  30  54.7 

3,106  j 

J 
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QBEENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Ho«. 

Bight  AiMUlni. 

DUL 
forlm. 

. — 

Diff. 
forlm. 

Boar. 

Bight  AKaiaion. 

DIff. 
for  1  m. 

Dedlnaikm. 

DUL 
forlm. 

MC 

►NDAl 

I  la 

WEDNESDAY   15. 

0 

h    m     8 

6  10^63 

U8U 

N5f3d5^.7 

V 

0 

h    m     B 

7  58  42.53 

8 

9.3044 

N.19  ^  lA.7 

o.iae 

1 

6  12  59.50 

S.S809 

24  27  32.2 

8.441 

1 

8    0  54.73 

9.9029 

19  17  57.9 

0367 

2 

6  15  16.34 

%aoM 

24  24    1.8 

S.61S 

2 

8    3    6.80 

33000 

19    8  38.7 

0.378 

3 

6  17  33.14 

ajrm 

24  20  23.6 

8.703 

3 

8    5  18.73 

9.1078 

18  59  13.1 

0.474 

4 

6  19  49.90 

3.9700 

24  16  37.5 

8388 

4 

8    7  30.54 

9.1056 

18  49  41.2 

0386 

5 

6  22    6.62 

%arm 

24  12  43.6 

8364 

5 

8    9  42.21 

9.1936 

18  40    2J9 

0.600 

6 

624  23.29 

%smA 

24    8  41.8 

4360 

6 

8  11  53.76 

3.1018 

18  30  18.4 

0.704 

7 

6  26  39.91 

sjms 

24    4  32.4 

4.333 

7 

8  14    5.17 

3.1800 

18  20  27.6 

0396 

8 

6  28  56.47 

ajfTu 

24    0  15.1 

4363 

8 

8  16  16.45 

3.1800 

18  10  30.7 

10300 

9 

6  31  12.97 

%an4A 

23  55  50.1 

4U83 

9 

8  18  27.60 

3.1847 

18    0  27.6 

10.103 

10 

6  33  29.^2 

337U 

23  51  17.3 

4.611 

10 

8  20  38.02 

9.1836 

17  50  18.5 

10309 

11 

6  35  45.80 

S.9I34 

23  46  36.8 

4.73B 

11 

8  22  49.51 

3.1804 

17  40    3.3 

10309 

12 

6  38    2.11 

ajim 

23  41  48.7 

4306 

12 

8  25    0.26 

3.1783 

17  29  42JJ 

10.403 

13 

6  40  18.35 

sjnoo 

23  36  52.9 

4394 

13 

8  27  10.89 

3.1761 

17  19  15.1 

10300 

14 

6  42  34.51 

%amn 

23  31  49.4 

6.133 

14 

8  29  21.40 

3.1740 

17    8  42.2 

10307 

15 

6  44  50.60 

%am 

23  26  38.3 

6340 

15 

8  31  31.78 

3.1710 

16  58    3.4 

10.004 

16 

6  47    6.61 

03000 

23  21  19.5 

63T7. 

16 

6  33  42.03 

3.1098 

16  47  18.8 

10.701 

17 

6  49  22.53 

OJfO40 

23  15  53.1 

6303 

17 

8  35  52.16 

3.1778 

16  36  28.5 

10386 

18 

6  5138.37 

SJM09 

23  10  19.2 

6398 

18 

8  38    2.17 

3.1668 

16  25  32.6 

10370 

19 

6  53  54.12 

0.9010 

23    4  37.7 

6.764 

19 

8  40  12.06 

3.16S9 

16  24  31.0 

11378 

20 

6  56    9.77 

3.9000 

22  58  48.7 

6379 

20 

8  ^  21.84 

3.1610 

16    3  23.8 

11.166 

21 

6  58  25.33 

3.9066 

22  52  52.2 

0304 

21 

8  44  31.49 

3.1600 

15  52  11.1 

11368 

22 

7    0  40.79 

3.9600 

22  46  48J» 

6.130 

22 

8  46  41.08 

3.1060 

15  40  52.9 

11340 

23 

7    2  5ai6 

TUJ 

3JKm 

ESDAl 

N.22  40  36.8 
r   14. 

6363 

23 

8  48  50.45 
THU 

3.1600 

HSDA 

N.15  29  29.2 
Y   16. 

11.480 

0 

7    5  11.42 

SJM06 

N.22  34  17.9 

6376 

0 

8  50  59.76 

3.1643 

N.15  18    OJJ 

11337 

1 

7    726.58 

33617 

22  27  51.7 

6.497 

1 

8  53    8.96 

3.1834 

15    6  25.9 

11.616 

2 

7    9  41.63 

3JM0O 

22  21  18.2 

6319 

2 

8  55  18.05 

3.1608 

14  54  46.3 

11.707 

3 

7  11  5&58 

33481 

22  14  37.4 

6.741 

3 

8  57  27.03 

3.1488 

14  43    1.5 

11.790 

4 

7  14  11.41 

33400 

22    7  49.3 

6.809 

4 

8  59  35.91 

9.1471 

14  31  11.5 

11.876 

5 

7  16  26.13 

33444 

22    0  53.9 

6308 

5 

9    1  44.69 

3.1464 

14  19  16.4 

11360 

6 

7  18  40.74 

33436 

21  53  51.3 

7.108 

6 

9    3  53.36 

3.1437 

14    7  16.3 

13348 

7 

7  20  55ii3 

gi3406 

21  46  41.5 

7.393 

7 

9    6    1.94 

3.1431 

13  55  lliJ 

13.136 

8 

7  23    9.60 

33086 

21  39  24.6 

7.843 

8 

9    8  10.42 

3.1406 

13  43    1.1 

13300 

9 

7  25  23.85 

33006 

21  32    0.5 

7.460 

9 

9  10  18.81 

3.1300 

13  30  46.1 

13300 

10 

7  27  37.98 

33046 

21  24  29.4 

7377 

10 

9  12  27.11 

3.1876 

13  18  26.3 

13300 

11 

7  29  51.99 

33096 

21  16  51J2 

7306 

11 

9  14  35.32 

3.1860 

13    6    1.8 

13U48 

12 

7  33    5.88 

33004 

21  9  ao 

7313 

12 

9  16  43.44 

3.1340 

12  53  32.5 

13397 

1  ^ 

7  84  19.64 

3.S9B9 

21  1  las 

7397 

13 

9  18  51.48 

3.1388 

12  40  58.6 

13304 

14 

7  36  33^28 

33909 

20  53  14.7 

8343 

14 

9  20  59.44 

3.1890 

12  28  20.0 

13.661 

15 

7  38  46.79 

93940 

20  45    8.7 

8.167 

15 

9  23    7.32 

9.1807 

12  15  36.9 

13.766 

16 

7  41    0.17 

9.3910 

20  36  55.8 

8379 

16 

9  25  15.13 

3.1306 

12    2  49.4 

13320 

17 

7  43ia42 

33I9T 

20  28d&l 

6386 

17 

9  27  22.86 

3.1388 

11  49  57.4 

13.003 

18 

7  45  26.54 

3.3170 

20  20    9.6 

8.497 

18 

9  29  30.53 

3.13T2 

11  37    1.1 

13376 

19 

7  47  39.54 

33166 

20  1136.5 

8300 

19 

9  31  38.13 

3.1360 

11  24    0.4 

18.047 

20 

7  49  52.40 

33U9 

20    2  56.5 

8391 

20 

9  38  45.66 

3,1260 

11  10  55.5 

18.117 

21 

7  52    5.13 

93114r 

19  54    9.9 

8.789 

21 

9  35  53.13 

3.1340 

10  57  46.4 

18.187 

22 

7  54  17.73 

93007 

19  45  16.7 

8341 

22 

9  38    0.55 

3.1333 

10  44  33.1 

18366 

23 

7  56  30J20 

93000 

19  36  17.0 

0360 

23 

9  40    7.92 

3.1334 

10  31  15.8 

18333 

24 

758  42J0 

33044 

N.19  27  10.7 

9.160 

24 

9  42  15.24 

3.1316 

N.IO  17  54.5 

18388 

11 
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IX. 


o^^on  ^  xo. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION 

Hoar. 

Dlff. 
ftvlm. 

Dlff. 
fbrlm. 

Soar. 

Diff. 
Ibrln. 

DUE. 
fbrln. 

FRIDAY 

17. 

SUNDAY 

19. 

0 

h     m     8 
9  42  15.24 

• 
3.1916 

N,l(?  li  5^^ 

13.388 

0 

112r2i45 

■ 
9.1000 

S.    f20'lf.3 

1 

9  44  22.51 

8.1907 

10    4  29.2 

13.454 

1 

11  26  32.16 

9.1089 

1  35  25.7 

15.90 

2 

9  46  29.73 

9.1901 

9  51    0.0 

13.618 

2 

11  28  42.04 

9.1000 

1  50  40.4 

15JM7 

1    3 

9  48  36.92 

9.1195 

9  37  27.0 

13.689 

3 

11  30  52.08 

9.1787 

2    5  55.4 

I5.9S9 

4 

9  50  44.07 

9.1188 

9  23  50.2 

13.044 

4 

1133    2i29 

9.1715 

2  21  10.6 

15JM5 

5 

9  52  51.19 

9.1184 

9  10    9.7 

13.706 

5 

11  35  12.67 

9.1746 

2  36  2a0 

15.916 

6 

9  54  58^28 

9.1179 

8  56  25.6 

13.706 

6 

1137  23J23 

9.1775 

2  51  41.3 

15.955 

7 

9  57    5.34 

S.1170 

8  42  37.9 

13.834 

7 

11  39  33.98 

9.1806 

3    6  56.6 

15JM4 

8 

9  59  12.38 

9.1171 

8  28  46.7 

13.883 

8 

11  41  44.91 

3.18V7 

3  22  11.8 

15.961 

9 

10    1  19.40 

9.1109 

8  14  52.0 

13.989 

9 

11  43  56.08 

3.1870 

3  37  26.7 

15.946 

10 

10    3  26.41 

9.1106 

8    0  54.0 

13.994 

10 

11  46    7.35 

9.1908 

3  52  41.3 

15.940 

11 

10    5  33.40 

9.1109 

7  46  52.7 

14.049 

11 

11  48  18.87 

9.1000 

4    7  55.6 

15.939 

12 

10    7  40.39 

9.1180 

7  32  48.1 

14.108 

12 

11  50  30.59 

9.1910 

4  23    9.3 

15.999 

13 

10    9  47.38 

9.1100 

7  18  40.3 

14.160 

13 

11  52  42.52 

9.9000 

488  22.3 

15.911   1 

14 

10  11  54.37 

9.1100 

7    4  29.3 

14.307 

14 

11  54  54.66 

9.9041 

4  53  34.6 

15.198  i 

15 

10  14    1.36 

S.1100 

6  50  15.3 

14.957 

15 

11  57    7.08 

S.9079 

5    8  46.1 

15.164  1 

16 

10  16    8.36 

9.1107 

6  35  58.4 

14.307 

16 

11  59  19.63 

9.9117 

5  23  56.7 

15.168 

17 

10  18  15.37 

9.1170 

6  21  38.5 

14.365 

17 

12    1  32.45 

9.9105 

5  39    6.3 

15.151 

18 

10  20  22.40 

9.1178 

6    7  15.8 

14.403 

18 

12    3  45.50 

3.9194 

5  54  14.8 

16.131 

19 

10  22  29.45 

9.1171 

5  52  50.3 

14.447 

19 

12    5  58.78 

9.9984 

6    9  21.9 

15.110 

20 

10  24  36.53 

9.1180 

5  38  22.2 

14.493 

20 

12    8  12.31 

9.9975 

6  24  27.8 

15J087 

21 

10  26  43.64 

9.1187 

5  23  51.3 

14.536 

21 

12  10  26.08 

9.9815 

639  32.3 

15UM8 

22 

10  28  50.78 

9.1199 

5    9  17.9 

14.677 

22 

12  12  40.10 

9.3866 

6  54  35.4 

IftUm 

23 

10  30  57.95 
SAT 

3.1199 

URDA 

N.  4  54  42.0 
Y    18. 

14.018 

23 

12  14  54.38 
MO 

9.9400 

NDAY 

S.  7    9  36.9 
20. 

154)10 

0 

10  33    5.17 

9.1900 

N.  4  40    3.7 

14.068 

0 

12  17    8.91 

9.94a 

s.  7  24  sas 

14<M1 

1 

10  35  12.43 

9.1914 

4  25  23.0 

14.097 

1 

12  19  23.70 

3JU87 

7  39  84.7 

14.900 

2 

10  37  19.74 

9.1938 

4  10  40.0 

14.736 

2 

12  21  38.76 

9.98U 

7  54  80.8 

14.917 

3 

10  39  27.11 

9.19S8 

3  55  54.8 

14.854 

3 

12  23  54.09 

9.9078 

8    9  24.8 

U.889 

4 

10  41  34.54 

9.194S 

3  41    7.5 

ujBcn 

4 

12  26    9.70 

9.9834 

8  24  lae 

14-045 

5 

10  43  42.03 

9.1954 

3  26  18.0 

14.841 

5 

12  28  25.58 

9JTT0 

8  39    65 

14.887 

6 

10  45  49.59 

9.1905 

3  11  26.6 

14.873 

6 

12  30  41.75 

9J718 

858  53.5 

14.767 

7 

10  47  57.22 

9.1978 

2  56  33.2 

14.904 

7 

12  32  58  JM) 

9.9765 

9    8  38.3 

14.796 

8 

10  50    4.98 

9.1991 

2  41  38.1 

UMi 

8 

12  35  14.94 

9.9814 

9  23  20i» 

14.689 

9 

10  52  12.72 

3.1300 

2  26  41.1 

14.903 

9 

12  37  31.97 

9.9864 

9  38    0.1 

14.637 

10 

10  54  20.60 

9.1390 

2  11  42.5 

14.990 

10 

12  39  49.31 

SJI914 

9  52  86.9 

14.566 

11 

10  56  28.56 

9.1335 

1  56  42.2 

16.017 

11 

12  42    6.94 

9.9M4 

10    7  10.8 

14.540 

12 

10  58  36.62 

9.1361 

1  41  40.3 

154)43 

12 

12  44  24.88 

9.3016 

10  21  41.7 

14.400 

13 

11    0  44.78 

9.1309 

1  26  37.1 

164)05 

13 

12  46  43.12 

9.3000 

10  36    9.6 

14.4S7 

14 

11    2  53.05 

9.1880 

1  1132.5 

154)87 

14 

12  49    1.68 

9.3119 

10  50  34^2 

14.383 

15 

11    5    1.42 

9.1406 

0  56  26.6 

15.108 

15 

12  51  20.55 

9J170 

11    4  55.5 

14.896 

16 

11    7    9.91 

9.1434 

0  41  19.5 

16.198 

16 

12  53  39.73 

9.3993 

11  19  13.3 

14.967 

17 

11    9  18.51 

9.1444 

0  26  11.2 

15.147 

17 

12  55  5933 

S.S976 

11  88  27.6 

14J0B 

18 

11  11  27JU 

3.1405 

N.  0  11    1.9 

16.103 

18 

12  58  19.05 

%jgm 

11  47  38.3 

14.147 

19 

11  13  36.09 

9.1485 

S.  0    4    8.4 

16.179 

19 

13    0  39JM) 

9.3885 

12    145.2 

ujm 

20 

11  15  45.08 

9.1509 

0  19  19.6 

15.193 

20 

13    2  59.68 

9.8440 

12  15  48J2 

144)17 

21 

11  17  54.20 

3.1533 

0  34  31.6 

15.900 

21 

13    5  20.49 

9.8«96 

12  29  47J2 

1S.M0 

22 

11  20    3.47 

3.1557 

0  49  44.3 

16.917 

22 

13    7  41.64 

9.85B9 

12  43  42.1 

18.060 

23 

11  22  12.89 

3.1681 

1    4  57.6 

16.997 

23 

13  10    3.12 

9.3608 

12  57  32.8 

13.806 

24 

11  24  22.45 

9.1000 

S.  1  20  11.5 

16.386 

24 

13  12  24.94 

9.3605 

S.13  11  19.1 

18.784 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT 

ASCENSION  AND  DECLINATION. 
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9  52  50.2 

13.391 

18 

23  14  57.74 

1.8107 

0  18  24.0 

13.783 

19 

21  47  25.13 

1.9431 

9  40  254) 

13.419 

19 

23  16  46.35 

1.6096 

0  31  10.7 

13.771 

90 

21  49  21.52 

1.9375 

9  27  59.9 

13.446 

20 

23  18  34.90 

1.8087 

0  43  56.7 

13.760 

21 

21  51  17.64 

1.9SS1 

9  15  32.4 

13.473 

21 

23  20  23.40 

1.8079 

0  56  42.2 

13.749 

22 

21  53  13.50 

1.9388 

9    3    3.3 

13,497 

22 

23  22  11.85 

1.8070 

1    9  27i) 

13.737 

23 

21  55    9J0 

1.9345 

a  8  50  32.8 

13.530 

23 

23  24    0.25 

1.8064 

N.  1  22  11.0 

13.737 

THl] 

rRSDA 

Y   30. 

SATUR] 

DAY,  JUNE   1. 

,    0 
;     1 

21  57    4.44 
21  58  59.53 

1.9303 

S.  8  38    0.9 
8  25  27.7 

13.543 

0 

23  25  48.621 

1.8066|N.   1  34  54.41    13.716 

1.9160 

13.664 

2 

22    0  54.37 

1.9130 

8  12  53.2 

13.586 

3 

22    2  48.97 

1.9080 

8    0  17.4 

13.606 

4 

22    4  43.34 

1.9041 

7  47  40.5 

12.034 

1    5 

22    6  37.47 

1.9003 

7  35    2.5 

13.643 

6 

22    8  31.37 

1.8964 

7  22  23.4 

13^1 

PHASES 

OF  THE  MOON. 

7 

22  10  25.04 

1.8937 

7    943J2 

13.677 

8 

22  12  18i»0 

1.8891 

6  57    2.1 

13U»3 

9 

22  14  11.74 

1.8655 

6  44  20.0 

13.706 

10 

22  16    4.77 

1.8630 

6  31  37.1 

13.733 

d        h       m 

11 

22  17  57.59 

1.8767 

6  18  53.3 

13.736 

C  Last  Qaan 

ter,  .    .      1      7    32.0 

1  12 

22  19  50.22 

1.6755 

6    6    8.8 

13.748 

9  New  Moor 

1,      .    .      9    11      7.5 

13 

22  21  42.65 

1.9733 

553  23.5 

13.760 

J>  First  Quar 

ter,  .    .    17      4      3.3 

14 

22  23  34.89 

1.8600 

5  40  37.6 

13.771 

O  Full  Moon 

,  ...    23    18      6.2 

•  15 

22  25  26^ 

1.8600 

5  27  51.0 

13.783 

(C  Last  Quaii 

ter,  ..    30    22    25.3 

16 
17 

22  27  18.80 
22  29  10.48 

1.8639 
1.8699 

5  15    3.8 

5  2iai 

19.791 
13.799 

18 

22  31    1.99 

1.8571 

4  49  27.9 

13.807 

d        h 

19 

22  32  53.34 

1.8544 

4  36  39.3 

13.814 

<r  Apocee, 

6    19.6 

20 

22  34  44.52 

1.6516 

4  23  50.2 

13.831 

<C  Perigee, 

22      6.0 

21 

22  36  35.54 

1.6490 

4  11    0.8 

13.837 

22 

22  38  26.40 

1.846S 

3  58  11.0 

13.683 

23 

22  40  17.10 

1.8488 

3  45  21.0 

13.835 

24 

22  42    7.66 

1.8415 

8.  3  32  30.8 

13.638 

1 


86 


MAY,    1861. 


XIIL 


GREENWICH  MEAN  ' 

HME. 

LUNAR  DISTANCES.                                                               1 

1 

Ster's  NUM 

aod 

Podtfam. 

Noon. 

P.L. 

or 

TTTh. 

P.L. 

or 
iHir. 

VIb. 

P.L. 

or 

DHL 

3794 
8110 
8168 

133^ 

PL.   ! 
of     1 

Antares 
aPeffasi 
Sun 

W. 
E. 
£. 

59°5l'l5 
46  35  56 
93  39  41 

9763 
a065 
31S0 

6f  2€l3J 
45    6  51 
92  11  56 

9779 
8067 
8188 

63°   l'3f 
43  38  25 
90  44  32 

64°  36'    f 
42  10  39 
89  17  27 

3808 
8164 
SM9 

2 

Antares 
a  Aquilas 
aPegasi 
Sun 

W. 
W. 
£. 
£. 

7!2  24  32 
32  37  37 
35    3  18 
82    640 

3876 
0610 
8B71 
8344 

73  57  21 
33  24  51 
33  40  28 
80  41  23 

0670 
8130 
8907 

75  29  54 
34  14  43 
32  18  40 
79  16  21 

9901 
6870 
8486 
8870 

77    2  11 
35    659 
3058    0 
77  5135 

9919 
6191 
8069 
8904 

3 

Antares 
a  Aq uilas 
Sun 

W. 
W. 
£. 

8440    5 
39  57  41 
70  5122 

3966 
4666 

6841 

86  11    0 
41    0  35 
69  27  58 

9970 
4«80 
8801 

87  4144 
42    445 
68    446 

9984 

4401 
8861 

89  12  17 
43  10    5 
66  4145 

8819 

4 

Aotares 

Fomalhaut 
Sun 

W. 
W. 
W. 

£. 

96  42  32 
48  51    4 
28    9  57 
59  49  16 

8039 

4069 
0301 
8413 

98  12    9 
50    136 
2853    7 
58  27  13 

8034 
4030 
6804 
8419 

99  4139 
51  12  46 
29  39  27 
57    5  18 

8040 
8903 
•633 
8436 

101  11    2 
52  24  32 
90  28  40 
55  43  31 

8840 

6407 
8489 

5 

a  AquilaB 

Fomalhaut 

Sun 

W. 
W. 
£. 

58  30  42 
35    9  45 
48  56  13 

8836 

4636 
84M 

59  45    8 
36  1139 
47  35    2 

8810 
4680 
8463 

60  59  55 
37  15    6 
46  13  56 

8796 
4430 
8466 

62  15    1 
38  19  55 
44  52  54 

3180 
4800 
8471 

6 

a  AquiliB 
Sun 

W. 
W. 

£. 

68  34  35 
44    1  19 
38    844 

8109 
4034 

8486 

69  51  12 
45  12  25 
36  48    4 

8696 
8086 

8488 

71    8    1 
46  24  18 
35  27  27 

8687 
8048 
8491 

7225    2 
47  36  54 
34    653 

8617 
8604 
8498 

7 

a  Aquilas 

Fomalhaut 

Sun 

W. 
W. 
£. 

78  52  30 
53  49    2 
27  24  45 

8687 
8746 
8006 

80  10  24 
55    5    0 
26    4  30 

8681 
8T31 
8013 

8128  25 
56  21  25 
24  44  20 

8634 
8697 
8018 

82  46  33 
57  38  15 
23  24  16 

8616 
8636 
8834 

11 

Sun 

PoUux 

Jupiter 

Regulus 

Saturn 

W. 
E. 

£. 
£. 
£. 

17  20  40 
43  28  13 
70  23  19 
80    5    7 
84  48  33 

8435 
8018 
3963 
9903 
3968 

18  42  28 
41  58  23 
68  52  44 
78  33  54 
83  17  40 

8401 
8016 

39n 

3046 
9963 

20    4  43 
40  28  30 
6722    2 
77    233 
81  46  39 

8880 
8016 
9970 
9089 
9966 

2127  22 
38  58  36 
65  51  12 
75  31    4 
80  15  30 

SOU 
9064 

9046 

12 

Sun 

PoUux 

Jupiter 

R^nilus 

Saturn 

W. 
£. 

E. 
£. 
£. 

28  25  24 
31  29    3 
58  14  57 
67  51  32 
72  37  34 

8088 

8033 
9980 
9898 
3914 

29  49  49 
29  59  17 
56  43  16 
66  19  10 
71    6  33 

8376 
8038 
3033 
3801 
9907 

31  14  29 
28  29  39 
55  1126 
64  46  39 
69  33  23 

8964 
8086 
9916 
9883 

9900 

32  39  23 
27    0  11 
53  39  27 
63  13  58 
68    1    4 

89B8 

8016 

9816 

13 

Sun 

Jupiter 

Be^tts 

Saturn 

Spica 

W. 

£. 
E. 
£. 
£. 

39  47  16 
4557    9 
5528    5 
60  17    4 
109  30  15 

8196 
9671 
9880 

9800 
9B37 

41  13  31 
44  24  13 
53  54  23 
58  43  47 
107  56  22 

8188 
9863 

9897 
9846 
3818 

4240    0 
42  51    7 
52  20  30 
57  10  19 
106  22  17 

•178 
3800 
9819 
9838 
9806 

44    642 
41  17  50 
50  46  27 
55  36  41 
104  48    0 

SMI 
9847 
3811 
9890 
9S06 

14 

Sun 

Man 

Jupiter 

Regulus 

Saturn 

Spica 

W. 
W. 
E. 
£. 
E. 
£. 

5123  38 
18    1  39 
33  28  56 
42  53  24 
47  45  54 
96  53  28 

8104 
9978 

3810 
3768 
9791 
9761 

52  51  43 
19  32  26 
31  54  41 
41  18  14 
46  11  14 
95  17  56 

8091 
9063 
9803 

9760 
3783 
9741 

54  20    3 
21    3  27 
30  20  17 
39  42  53 
44  36  23 
98  42  10 

8080 

9BS0 
9797 
9701 
9n6 
9780 

55  48  37 
22  34  43 
28  45  45 
38    7  21 
43    122 
92    6  10 

806B 
9999 
9191 
9T43 
9786 
9719 

J 


XIV. 


MAY,    1861. 


87 


6KEENWICH  MEAN 

TIME* 

LDNAB  DISTAKGEa 

n 

8«v>kN«M 

ml 
PhMoo. 

Mtdni^. 

P.L. 

or 

iVn. 

P.L. 

or 

ML 

XViilh. 

P.L. 

or 
iHir. 

XXJh- 

P.L. 

or 

Dttt 

1 

AntaiM 
aPegMi 
Son 

W. 

E. 
£. 

66^0' 2l 
40  43  35 
87  50  41 

9B93 
UM 

6^  4^  2^ 
39  17  17 
86  24  14 

9880 
8B0O 

69^8'    1 
37  5146 

84  58    5 

9860 

a76 

3816 

70°5l'2i^ 
3627    5 
83  32  14 

9064 

3391 
8930 

3 

Antaies 
a  Aquila 
aPemn 

SDK 

W. 

w. 

E. 

78  34  14 
36    1  27 
29  38  33 
76  27    5 

9B34 
0036 
a036 

80    6    2 
36  57  55 
28  20  27 
75    2  49 

9965 

4896 
3TI1 

8137  36 
37  56  13 
27    3  52 
73  38  47 

9946 
4774 
3806 

3819 

83    857 
38  56  11 
25  48  58 
72  14  58 

9056 
4664 

3010 
3831 

3 

Aataics 
a  Aqiul« 
So» 

W. 
W. 
£. 

90  42  39 
44  16  30 
65  18  56 

mi 

4907 
»80 

92  12  51 
45  23  53 
63  56  17 

4B11 

93  42  53 
46  32    9 
62  33  47 

3016 
4150 
3897 

95  12  47 
47  41  14 
61  11  27 

4119 
3406 

4 

Antarta 
o  Aqinl» 
Fomalhant 
8m 

W. 
W. 
W. 
E. 

102  40  19 

53  36  51 
31  20  30 

54  2151 

aoM 

SOW 

aaii 

S438 

104    9  30 
54  49  40 
32  14  43 
53    0  18 

3056 

3904 
6D40 
U44 

105  38  35 
56    256 
33  11    7 
51  38  51 

3060 

3870 

3446 

107    7  34 
57  16  37 
34    9  31 
50  17  29 

3003 
3866 

4764 
3464 

5 

aAqaSim 
FonuDiMit 

W. 
W. 
E. 

63  30  24 
3926    2 
43  31  57 

3764 
4978 
3474 

64  46    4 
40  33  20 
42  11    4 

3748 
«04 

3177 

66    2    0 
41  41  42 
40  50  14 

3784 
4149 
3480 

67  18  11 
42  51    3 
39  29  27 

8799 
4066 
3483 

!      6 

aAqmim 

Fonalhant 

Son 

W. 
W. 

E. 

73  42  13 
48  50  10 
32  46  21 

300B 
3866 

3496 

74  59  34 
50    4    4 
31  25  52 

3800 
3883 

3486 

76  17    4 
51  18  32 
30    526 

3661 
3809 
3609 

77  34  43 
52  33  32 
2845    4 

8644 

3773 
3566 

7 

aAqail« 
Fomallumt 

SCK 

W. 

w. 

E. 

84    448 
58  55  28 
22    4  18 

3613 
3606 

3581 

85  23    8 
60  13    3 
20  44  28 

3609 
3035 

3540 

86  41  33 
61  30  59 
19  24  48 

3006 

3617 
3669 

88    0    2 
62  49  15 
18    5  21 

3600 
3600 

3567 

11 

Snr 

Plallax 

Jointer 

Sitiim 

W. 

E. 
E. 
E. 
E. 

22  50  22 
37  28  40 
64  20  14 
73  59  27 
78  44  12 

3345 

8014 
9098 
»96 
»43 

24  13  41 
35  58  44 
62  49    8 
72  27  41 
77  12  46 

3399 

3014 
9960 
9990 
9966 

25  37  19 
34  28  48 
61  17  53 
70  55  47 
75  41  11 

3814 
8016 
9943 
9919 
9997 

27    1  14 
32  58  54 
59  46  29 
69  23  44 
74    9  27 

3301 
3018 
98S7 
9906 

9990 

la 

Box 

FaOax 

Jitter 

Begulns 

Satom 

W. 

E. 

E. 
E. 
£. 

34    430 
25  30  55 
52    7  18 
6141    8 
66  28  35 

3941 
3060 
9901 
9806 
9886 

35  29  51 
24    1  56 
5035    0 
60    8    8 
64  55  57 

3999 

3078 
9804 
9869 
9877 

36  55  26 
22  33  19 
49    233 
58  34  57 
6323    9 

3918 

noo 

9886 
9869 

38  21  14 
21    5    9 
47  29  56 
57    1  36 
61  50  11 

S906 
3196 
9878 
9844 
9889 

13 

SCN 

Jupiter 
Begnliis 
Saturn 
Spca 

W. 

E. 
E. 
£. 
E. 

45  33  38 
39  44  23 
49  12  13 
54    2  52 
103  13  30 

3160 
9889 
9803 
9899 
'  9789 

47    0  47 
38  10  46 
47  37  48 
52  28  53 
101  38  48 

3186 
9831 
91793 
9816 
9780 

48  28  10 
36  36  59 
46    3  11 
50  54  44 
100    3  54 

3197 
9894 
9785 
9806 
9770 

^55  47 
35    3    2 
44  28  23 

49  20  24 

98  28  47 

8116 
9817 
3n6 
9706 
9761 

14 

SUR 

Man 

Jnpiter 
Begulua 
SatufB 
Spi» 

W. 
W. 

E. 
E. 
E. 
E. 

57  17  26 
24    6  13 
27  11    5 
36  31  37 
41  26  10 
90  29  56 

3056 

9997 
9785 
9784 
9750 
9706 

58  46  30 
25  37  58 
25  36  18 
34  55  42 
39  50  48 
88  53  27 

3043 

9916 
9781 
9796 
9769 
9696 

60  15  50 
27    958 
24    125 
33  19  35 
38  15  17 
87  16  44 

3080 
9906 
9776 
9716 
9744 
9887 

61  45  25 
28«2  13 
22  26  26 
31  43  17 
36  39  36 
85  39  46 

3018 
9891 
9779 
9709 
9736 
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GREENWICH  MEAN  ' 

riME. 

LUNAB  DISTAKCEa                                                            1 

15 

Sterns  Nao 

M 

P.L. 

P.L. 

P.L. 

P.L. 

and. 

Noon. 

«r 

UPl 

«r 

VPu 

•f 

IXh- 

of 

Position 

DIff. 

Dur. 

Uff. 

DHL 

Sun 

w. 

6^l^l& 

1005 

64^2^1 

9889 

6^  1^4^ 

9878 

efAdfA 

9885 

Man 

w. 

90  14  44 

9BT9 

31  47  30 

9868 

33  20  32 

8854 

34  53  50 

9819 

Begnlus 

£. 

aO    649 

S101 

28  30  11 

9688 

26  53  24 

9689 

25  16  29 

9884 

Saturn 

£. 

35    346 

9IS3 

33  27  48 

9796 

31  51  43 

9739 

30  15  32 

9718 

Spica 

£. 

84    233 

9064 

8225    5 

9663 

80  47  21 

9640 

79    9  21 

9898 

16 

Sun 

W. 

75  23  58 

vn 

76  56  21 

9888 

78  29    2 

9880 

80    2    1 

9084 

Mars 

W. 

42  44  30 

rm 

44  19  29 

9783 

45  54  47 

9748 

47  30  23 

9735 

Pollux 

W. 

21  33    6 

SIS 

23    7  17 

3768 

24  42  27 

9730 

26  18  29 

9884 

Spica 

E. 

70  55  10 

aoM 

69  15  29 

9588 

67  35  30 

i64L 

65  55  14 

9698 

17 

Sun 

W. 

87  51  39 

9181 

89  26  32 

4786 

91    1  45 

9751 

92  37  17 

9788 

Man 

W. 

5533    2 

9083 

57  10  31 

9649 

58  48  19 

9635 

60  26  27 

9890 

PoUnx 

W. 

3429    1 

90M 

36    8  52 

9AS7 

37  49  14 

9518 

3930    5 

S«98 

Spica 

£. 

57  29  22 

9189 

55  47  16 

9449 

54    4  51 

9488. 

5222    7 

3499 

Antares 

£. 

103    7  52 

94M 

101  25  35 

9441 

99  42  59 

9437. 

98    0    3 

9411 

18 

Sun 

W. 

100  39  56 

9083 

102  17  27 

9648 

103  55  19 

8633 

105  33  31 

9818 

Man 

W. 

6842    4 

9048 

70  22  11 

9888 

72    238 

8518 

73  43  26 

9604 

Pollux 

W. 

48    1    6 

9408 

49  44  34 

9887 

51  28  27 

mi 

53  12  43 

9155 

Jupiter 
Spica 

W. 

19  57  47 

9468 

2L40    2 

9481 

23  22  52 

8408 

25    6  15 

9387 

£. 

43  43  38 

988 

41  59    0 

98a 

40  14    3 

9331 

38  28  48 

9818 

Antares 

E. 

89  20  25 

9844 

87  35  29 

9881 

85  50  14 

9317 

84    439 

9304 

19 

Sun 

W. 

113  49  20 

9648 

115  29  27 

9088 

117    9  52 

9531 

118  50  36 

9508 

Man 

W. 

82  12  18 

91S8 

8355    3 

9433 

85  38    6 

9400 

87  21  28 

9386 

Pollux 

W. 

61  59  42 

9880 

63  46  11 

9368 

65  33    1 

9369 

67  20  11 

SS88 

Jupiter 

W. 

33  50  15 

9888 

35  36  17 

9988 

37  22  42 

1368 

39    928 

2364 

Bcffulus 

W. 

2458    2 

9881 

26  44  14 

9978 

28  30  53 

9355 

30  17  59 

9938 

Saturn 

W. 

2033    9 

9108 

22  16  33 

9378 

24    0  47 

1349 

25  45  45 

9316 

Spica 

£. 

29  38  14 

98ftl 

27  51  19 

9353 

26    4  11 

9945 

24  16  51 

9318 

Antares 

E. 

75  11  50 

asm 

73  24  18 

S35 

71  36  27 

9313 

69  48  18 

20 

Sun 

W- 

127  18  33 

9180 

129    0  56 

9440 

130  43  34 

9430 

132  26  26 

9491 

Man 

W. 

96    2  42 

9887 

97  47  47 

9897 

99  33    7 

9317 

101  18  42 

9107 

Pollux 

W. 

76  20  42 

9178 

78    9  41 

S189 

79  58  56 

9169 

81  48  26 

9148 

Jupiter 

w. 

48    8  15 

9189 

49  56  55 

3160 

51  45  52 

9170 

53  85    5 

9180 

Bfi^us 

w. 

39  19  15 

9168 

41    8  31 

3168 

42  58    5 

9145 

44  47  56 

3114 

Saturn 

w. 

34  39  17 

9814 

36  27  23 

9108 

38  15  52 

9184 

40    4  43 

9179 

Antares 

E. 

6043    9 

9144 

58  53  17 

9184 

57    8  10 

9135 

55  12  49 

9116 

£. 

112  27  48 

9n4 

110  52  46 

9T48 

109  17  10 

9735 

107  41    3 

9704 

21 

Man 

W. 

110    9  58 

9188 

111  56  48 

9M9 

113  43  48 

9953 

115  30  56 

9948 

Pollux 

W. 

90  59  21 

9108 

9250    6 

3188 

94  41    1 

9098 

9632    4 

9089 

Jupiter 

W. 

62  44  41 

3118 

64  35  12 

3119 

66  25  53 

9106 

68  16  43 

9100 

Begulus 

w. 

54    058 

900O 

55  52  13 

9088 

57  43  38 

9077 

59  35  13 

9070 

Saturn 

w. 

49  13  26 

9110 

51    3  56 

3111 

52  54  38 

9103 

54  45  32 

9087 

Antares 

E. 

45  57  44 

9on 

44    6  10 

3071 

42  14  26 

9865 

40  22  33 

9081 

a  AquiliB 

E. 

9934    5 

9833 

97  65  40 

3611 

96  17    0 

9601 

94  38    6 

9688 

22 

Jupiter 

w. 

77  32  42 

9868 

7924    8 

3083 

81  15  35 

2881 

83    7    3 

S881 

Begulus 

W. 

68  55    3 

98*3 

70  47  16 

3061 

72  39  31 

9060 

74  31  48 

90S0 

Saturn 

W. 

64    2  10 

3076 

65  53  47 

2013 

67  45  27 

2073 

69  37    9 

9019 

Spica 

W. 

15    0  33 

3131 

16  51    0 

3107 

18  41  49 

3005 

20  32  56'    9088  1 

Antares 

E. 

31    1  36 

9048 

29    9  13 

3048 

27  16  50 

3048 

252427     9047  1 
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GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCES. 

15 

Stw^flMame 

P.L. 

P.L. 

P.L. 

P.L. 

and 
Position. 

Midnight. 

nir. 

XVh. 

of 
Diff. 

xvim- 

Of 
DIff. 

XXIh. 

of 
Diff. 

Sun 

W. 

G^'l'/fd 

9M8 

70°  48' 3^ 

9080 

72°2d    & 

9934 

73°51  5^ 

9011 

Mare 

w. 

36  27  24 

3800 

38    1  15 

9916 

39  35  23 

9809 

41    9  48 

2780 

Begnlas 

£. 

23  39  27 

9881 

22    2  21 

9079 

20  25  13 

9681 

18  48    7 

9686 

Saturn 

£. 

28  39  16 

9T16 

27    2  57 

9710 

25  26  38 

9717 

23  50  21 

2722 

Spica 

E- 

77  31    4 

9616 

75  52  31 

9004 

74  13  41 

9591 

72  34  34 

9579 

16 

SUK 

W. 

81  35  19 

9880 

83    856 

9836 

84  42  51 

9811 

86  17    5 

9705 

Man 

W. 

49    6  17 

9m 

50  42  30 

3706 

52  19    2 

9699 

53  55  52 

2878 

PoUox 

W. 

27  55  17 

9663 

29  32  48 

9684 

31  10  57 

9607 

32  49  42 

2563 

Spioa 

£. 

64  14  40 

961A 

62  33  48 

9609 

60  52  38 

9480 

59  11    ^ 

9476 

17 

Sto 

W. 

94  13    9 

3791 

95  49  21 

9706 

97  25  53 

9601 

99    2  45 

2677 

Mara 

W. 

62    455 

36M 

63  43  43 

3601 

65  22  50 

9577 

67    2  17 

3569 

Pollux 

W. 

41  11  24 

34TI 

42  53  10 

9486 

44  35  23 

9480 

46  18    2 

9499 

Spica 

£. 

5039    4 

3Me 

48  55  41 

9806 

47  11  59 

9889 

45  27  58 

2866 

ioitares 

£. 

96  16  47 

9809 

94  33  11 

9806 

92  49  15 

9879 

91    5    0 

9856 

18 

Sun 

W. 

107  12    2 

3608 

106  50  53 

9060 

110  30    3 

3576 

112    9  32 

9861 

Man 

W. 

75  24  33 

3490 

77    6    0 

3470 

78  47  47 

9469 

80  29  53 

9440 

Pollux 

W. 

54  57  22 

9880 

56  42  24 

3884 

58  27  48 

9800 

60  13  34 

2394 

Jupiter 
Spfca 

W. 

2650    9 

3860 

28  34  32 

9840 

30  19  21 

9881 

32    436 

9814 

£. 

36  43  15 

9806 

34  57  24 

9906 

33  11  17 

9984 

31  24  54 

9979 

iuitares 

£. 

82  18  45 

3990 

80  32  31 

9977 

78  45  57 

9968 

76  59    3 

9250 

19 

Sun 

W. 

120  3138 

9490 

122  12  57 

3464 

123  54  33 

9479 

125  36  25 

9461 

Mars 

W. 

89    5    8 

9884 

90  49    6 

3873 

92  33  21 

9360 

94  17  53 

9846 

PoUux 

W. 

69    740 

9997 

70  55  28 

3814 

72  43  35 

3909 

74  32    0 

9190 

Jupiter 

W. 

40  56  35 

9941 

42  44    2 

3990 

44  31  48 

9315 

46  19  53 

9204 

Bc^uins 

W. 

32    530 

9933 

33  53  25 

9800 

35  41  41 

9194 

37  30  18 

9160 

Saturn 

W. 

27  31  23 

9901 

29  17  36 

9900 

31    4  21 

3349 

32  51  36 

9931 

Spica 

E. 

22  29  20 

9888 

20  41  42 

9980 

18  53  59 

9380 

17    6  16 

9988 

ijitares 

£. 

67  59  51 

3108 

66  11    6 

9177 

64  22    4 

9166 

62  32  45 

9155 

20 

Sun 

W. 

134    9  31 

9113 

135  52  48 

3404 

137  36  17 

9397 

139  19  56 

9890 

Mars 

w. 

103    4  32 

9306 

104  50  35 

9989 

106  36  51 

9S81 

108  23  19 

2273 

Pollux 

w. 

83  38  11 

3180 

85  28  10 

3181 

87  18  22 

9198 

89    846 

2116 

Jupiter 

w. 

55  24  33 

31M 

57  14  15 

3141 

59    4  11 

3188 

60  54  20 

2125 

Begulos 

w. 

4638    4 

3134 

48  28  27 

3116 

50  19    4 

9106 

52    9  55 

9006 

Saturn 

w. 

41  53  53 

3100 

43  43  22 

3140 

4533    8 

9187 

47  23  10 

9126 

Antares 

E. 

53  22  13 

3106 

51  31  23 

9090 

49  40  21 

9091 

47  49    8 

2064 

a  AquiliB 

£. 

106    4  28 

3664 

104  27  26 

9006 

102  50    0 

9640 

101  12  12 

2^ 

31 

Man 

W. 

117  18  12 

3948 

119    5  35 

9980 

120  53    5 

9985 

122  40  40 

9299 

Pollux 

W. 

98  23  15 

9188 

100  14  32 

9066 

102    5  65 

9061 

103  57  23 

9080 

Jupiter 

W. 

70    7  42 

9086 

71  58  48 

9001 

73  50    1 

9068 

75  41  19 

2065 

B^his 

W. 

61  26  58 

9086 

63  18  50 

9861 

65  10  49 

9057 

€7    254 

2065 

Sabxm 

W. 

56  36  36 

9001 

58  27  49 

9006 

60  19  10 

9069 

62  10  37 

2076 

Antares 

E. 

38  30  33 

9066 

36  38  26 

9068 

34  46  14 

9050 

32  53  57 

9047 

a  Aquilfls 

B. 

92  59    1 

9166 

91  19  47 

9609 

89  40  27 

9178 

88    1    2 

3577 

2» 

Jupiter 

W. 

84  58  32 

9101 

8650    0 

9003 

88  41  25 

9065 

90  32  47 

1 
2066  1 

Beguhis 

w. 

76  24    5 

9060 

78  16  22 

9063 

80    836 

9063 

82    0  47     2056 

Saturn 

w. 

71  28  52 

9073 

73  20  35 

90T8 

75  12  16 

2675 

77    354     9077 

Spica 

w. 

22  24  17 

90TO 

24  15  48 

2076 

26    726 

9073 

27  59    8     2079 

■     -.: 

Antaies 

£. 

2332    6 

904O 

21  39  48 

9053 

19  47  36 

2057 

17  55  30     2069 

13 
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GREENWICH  MEAN  TIMK 

* 

I.UNAB  DISTAKCBS. 

3j 

Stu'i  Name 

P.L. 

P.L. 

P.L. 

P.L 

«4  a 

and 

Noon. 

of 

IIP*. 

of 

Vlh. 

Of 

IXi». 

or 

23 

Podtlon. 

Dur. 

Diir. 

DHL 

me 

a  AqitilaD      £. 

86°  21*35 

isn 

84°  43'   4 

9679 

83'  fid 

S068 

81°23'2« 

9088 

29 

Jupiter         W. 

9224    5 

son 

94  15  17 

9096 

96    622 

9101 

97  57  19 

9107 

Regulus       W. 

83  52  54 

9m 

85  44  56 

9068 

87  36  52 

9068 

89  28  40 

90V8 

Saturn         W. 

78  55  28 

9061 

80  46  57 

9086 

82  38  20 

9089 

84  29  36 

9094 

Spica           W. 

29  50  51 

9073 

31  42  33 

9078 

33  34  13 

9077 

35  25  48 

90B0 

o  Aquils     £. 

73    934 

9MS 

71  31  38 

9660 

69  54    5 

9680 

68  16  58 

9rai 

Fomalhaut  £. 

97  58  16 

9476 

96  16  32 

9480 

94  34  51 

9488 

92  53  14 

9487 

94 

Jupiter        W. 

107    9  35 

9146 

106  59  25 

9166 

110  49    0 

9166 

112  38  19 

9177 

Begolus       W. 

98  45  14 

9111 

100  35  56 

9190 

102  26  24 

9181 

104  16  36 

9141  1 

Saturn         W. 

93  43  32 

9189 

95  33  42 

9141 

97  23  38 

9169 

99  13  18 

9168  t 

Spica           W. 

44  41  49 

9113 

46  32  29 

9191 

48  22  56 

9189 

50  13    9 

9140 

o  AquilaB      £. 

60  19  48 

9869 

58  46  27 

9891 

57  13  57 

9986 

55  42  22 

9081 

Fomalhaut  £. 

84  27  14 

9699 

82  46  41 

9648 

81    6  27 

S667 

79  26  33 

9678  1 

oPegasi       £. 

105    5  56 

996S 

103  18  48 

»60 

101  31  49 

ft968 

99  45    2 

9877 

25 

SiHca          W. 

5920    6 

9900 

61    8  34 

9918 

62  56  42 

9997 

64  44  29 

9949 

Antares       W. 

13  40  13 

9911 

15  28  24 

9998 

17  16  17 

9986 

19    3  51 

9949  ' 

a  AquilsB      £. 

48  20  59 

a984 

46  56  40 

8876 

45  33  56 

8466 

44  12  54 

8666 

Fomalhaut  £. 

71  13  11 

9076 

69  35  58 

9701 

67  59  19 

9798 

66  23  16 

9767    1 

aPegasi       £. 

90  54  53 

9686 

89    944 

9848 

87  24  55 

9868 

85  40  27 

9818 

26 

Spica          W. 

73  37  49 

9890 

75  23  20 

9886 

77    8  27 

9868 

78  53    9 

sni 

Antares        W. 

27  56  50 

9819 

29  42  22 

9886 

31  27  30 

9869 

33  12  14 

9868 

Fomalhaut  £. 

58  33  22 

9981 

57    1  43 

9978 

55  30  57 

8018 

54    1    7 

8067 

a  Pegasi       £. 

77    3  56 

9406 

75  21  54 

9486 

73  40  19 

9604 

71  59  12 

9694 

27 

Spica          W. 

87  30  21 

9460 

89  12  31 

9477 

90  54  16 

9496 

92  35  35 

9614 

Antarfes       W. 

41  49  44 

9466 

43  31  59 

9476 

45  13  48 

9499 

46  55  12 

9610 

Fomalhaut  £. 

46  47  54 

8869 

45  24  54 

8486 

44    3  17 

8616 

42  43    9 

8001 

a  Pe^i       £. 
a  Anetis      £. 

63  40  51 

9686 

62    244 

9069 

60  25    9 

9684 

58  48    7 

9mo 

105  58  49 

9479 

104  16  57 

9490 

102  35  30 

9607 

100  54  27 

9696 

Sun           E. 

136  42  44 

9786 

135    7  56 

9808 

133  33  32 

9899 

131  59  33 

9841 

28 

Antares       W. 

55  15  56 

9600 

56  54  51 

9618 

56  33  21 

9686 

60  11  27 

9664 

Fomalhaut  £. 

36  28  33 

4178 

35  19  46 

4888 

34  13  24 

4606 

33    937 

4000 

a  Pegasi       £. 

50  51  38 

9847 

49  18  11 

9877 

47  45  23 

9909 

46  13  15 

9049 

o  Anetis      E. 

92  35  29 

9616 

90  56  56 

9684 

89  18  47 

9669 

87  41    2 

9009 

Sun            E. 

124  15  41 

9986 

122  44    8 

9961 

121  12  58 

9978 

119  42  12 

9999 

29 

Antares       W. 

68  16    7 

9738 

69  51  56 

9766 

71  27  23 

9771 

73    229 

9180 

a  Pegasi       E. 

a  Anetis      E. 

38  43  41 

8186 

37  16  14 

8189 

35  49  43 

8981 

34  24  11 

3906 

7938    8 

9766 

78    2  41 

»ni 

76  27  35 

9788 

74  52  51 

9804 

Sun            E. 

112  14    5 

8069 

110  45  34 

8100 

109  17  24 

8117 

107  49  35 

8188 

30 

Antares       W. 

80  53    2 

9860 

82  26  12 

9878 

8359    5 

9887 

85  3141 

9000 

a  AqnWm     W. 

37  18    2 

4784 

38  18  33 

4619 

39  20  41 

4618 

40  24  17 

4498 

a  Anetis      E. 

67    4  16 

9879 

65  31  30 

9894 

63  59    3 

9907 

62  26  53 

9090 

Sun            £. 

100  35  26 

8919 

99    9  31 

8997 

97  43  54 

8949 

96  18  34 

"*• 

31 

Antaies       W. 

93  10  45 

9966 

94  41  51 

9969 

96  12  43 

9978 

97  43  23 

9987 

o  A^uil«  -  W. 
a  Anetis      E. 

45  59  49 

4109 

47    9  42 

4068 

48  20  20 

4099 

49  31  38 

8986 

54  50  11 

9968 

53  19  37 

9904 

51  49  17 

8006 

50  19  11 

8016 

Sun            E. 

89  15  48 

8818 

87  51  57 

8899 

86  28  19 

8880 

85    4  53 

8860 
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GREENWICH  MEAN 

TTMTl. 

LUNAB  DISTANCES. 

32 

Stu'eNu 

Be 

P.L. 

P.L. 

P.L. 

P.L. 

and 
Podtloa 

Midnight. 

XVb. 

of 

Diff. 

xvmb. 

Of 
Diff. 

XXIh. 

of 

nur. 

a  AqoilflB 

E. 

79^44' iJ 

SMS 

78°  ^li 

9804 

76°  26' 2^ 

9815 

74°4V'5i' 

9898 

23 

Jupiter 

Mr. 

99  48    8 

9113 

101  38  47 

9130 

103  29  15 

9138 

105  19  31 

9138 

Begulus 

w. 

91  20  20 

S060 

93  11  50 

9088 

95    3  10 

9004 

96  54  18 

9103 

Saturn 

w. 

86  20  45 

9100 

88  11  44 

9107 

90    232 

9115 

91  53    8 

9193 

Spica 

w. 

37  17  18 

90S5 

39    8  41 

9091 

40  59  54 

9098 

42  50  57 

9105 

a  Aqnilas 

£. 

66  40  20 

vm 

65    4  15 

9753 

63  28  45 

9783 

61  53  55 

9816 

Fomalliaat 

E. 

91  11  42 

t49S 

89  30  18 

9499 

87  49    4 

9506 

86    8    2 

9516 

34 

Jupiter 

W. 

114  27  21 

91S8 

116  16    6 

9901 

118    4  32 

9914 

119  52  39 

9906 

Bc^ubs 

w. 

106    6  32 

9153 

107  56  11 

9185 

109  45  31 

9178 

111  34  32 

9191 

Saturn 

w. 

101    2  41 

9174 

102  51  47 

9188 

104  40  35 

9199 

106  29    4 

S918 

Spica 

w. 

52    3    7 

9151 

53  52*48 

9183 

55  42  12 

9174 

57  31  18 

9166 

£. 

54  11  46 

3033 

52  42  14 

3000 

51  13  52 

3159 

49  46  45 

8990 

Fmnalhaut 

E. 

77  47    1 

9500 

76    7  52 

9810 

74  29  10 

9630 

72  50  56 

9853 

aPegaa 

E. 

97  58  29 

9381 

96  12  10 

9998 

9426    7 

9800 

92  40  21 

9393 

35 

Spica 

W. 

66  31  54 

9367 

68  18  57 

9979 

70    5  37 

9287 

71  51  55 

9304 

Aiitsres 

W. 

20  51    6 

9903 

2238    2 

9374 

24  24  39 

9389 

26  10  55 

9803 

o  Aqnil» 

E. 

42  53  42 

3875 

41  36  28 

3798 

40  21  22 

3030 

39    833 

4079 

Fomalhaut  £.  | 

64  47  52 

9788 

63  13    8 

9891 

61  39    7 

9855 

60    5  51 

9803 

aPegasi 

E. 

83  56  21 

9894 

82  12  38 

9411 

80  29  19 

9439 

78  46  25 

9448 

26 

Spica 

W. 

80  37  26 

9388 

82  21  18 

9408 

84    4  44 

9434 

85  47  45 

9441 

Antares 

w. 

34  56  34 

9388 

36  40  29 

9403 

38  23  59 

9491 

40    7    4 

.9436 

Fomalhaut 

E. 

52  32  17 

3118 

51    4  29 

3179 

49  37  46 

3331 

48  12  13 

3994 

aPegaai 

£. 

70  18  32 

9545 

68  38  21 

9588 

66  58  40 

9569 

65  19  30 

9819 

27 

Spica 

W. 

94  16  29 

9533 

95  56  57 

9551 

9737    0 

9580 

99  16  38 

3567 

ijitares 

W. 

48  36  11 

9599 

50  16  44 

9548 

51  56  53 

9584 

53  36  37 

9563 

Fomalhaut  £.  I 

41  24  36 

3005 

40    7  44 

3799 

38  52  41 

3913 

37  39  34 

4060 

aPesaa 
a  Anetis 

E. 

57  11  38 

9735 

55  35  44 

9781 

54    025 

9780 

52  25  43 

9818 

E. 

99  13  49 

9543 

97  33  36 

9683 

95  53  49 

9560 

94  14  27 

9606 

Sun 

£. 

130  25  58 

9860 

128  52  47 

9879 

127  20    1 

9896 

125  47  39 

9918 

28 

Antares 

W. 

61  49    9 

9871 

63  26  28 

9888 

65    324 

9705 

66  39  57 

9T23 

Fomalhaut 

E. 

32    837 

4917 

31  10  36 

5185 

30  15  48 

•449 

29  24  28 

5780 

aPegasi 
o  Anetis 

E. 

44  41  49 

9977 

43  11    7 

3013 

41  41  10 

3051 

40  12    0 

3093 

£. 

86    3  40 

9887 

84  26  42 

9704 

82  50    8 

9799 

81  13  57 

9738 

Sun 

E. 

118  11  49 

3010 

116  41  49 

3099 

115  12  12 

8047 

113  42  58 

8065 

29 

Antares 

W. 

74  37  15 

9801 

76  11  41 

9817 

77  45  47 

9831 

79  19  34 

9846 

aPeffaa 
a  Anetis 

E. 

32  59  43 

3347 

31  36  26 

3414 

30  14  25 

3488 

28  53  47 

3680 

E. 

73  18  28 

9819 

71  44  25 

9885 

70  10  43 

9860 

68  37  20 

9685 

Sun 

E. 

106  22    6 

3150 

1Q4  54  57 

3187 

103  28    8 

3183 

102    1  38 

3196 

90 

Antares 

W. 

87    4    0 

9013 

88  36    3 

9994 

90    7  51 

9935 

91  39  25 

9048 

a  Aquil« 
a  Anetis 

W. 

41  29  13 

4349 

42  35  21 

4978 

43  42  34 

4318 

44  50  45 

4180 

E. 

60  55    0 

9034 

59  23  24 

9948 

57  52    4 

9960 

56  21    0 

9971 

Sun 

£. 

94  53  31 

9980 

93  28  43 

8983 

92    4  10 

3394 

90  39  52 

3306 

31 

Antares 

W. 

99  13  52 

9907 

100  44    9 

8005 

102  14  15 

3013 

103  44  12 

3091 

a  Aquibo 
anetis 

W. 

50  43  32 

3951 

51  56    0 

8931 

53    8  58 

8804 

54  22  24 

3869 

£. 

48  49  18 

3098 

47  19  38 

8087 

45  50  11 

8047 

44  20  56 

8056 

Sun 

E. 

83  4199 

3359 

82  18  36 

3300 

80  55  44 

8376 

7933    2 

3386 
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THE  SUN'S 

Stdeml 
Tlnw 
or  the 
8«mi- 

diUMter 

KqoMiODor 

now, 

toht 

JfUM 

DULte 

Apparent 
Right  Afloenilon. 

Dlff-finr 
Ihoar. 

Apparemt 
BaeHaMlon. 

IHff.for 
Ilioiir. 

8«mi. 
dtamofew* 

the 

MoM- 

Im. 

addidto 

Appmremt 

Time. 

Sat 

Sun. 

Mon. 

1 

2 
3 

h      m       s 

4  37  18.27 
4  41  24.07 
4  45  30.28 

10.232 
10.249 
10.866 

N.22°    5  49'!8 
22  13  42.2 
22  21  11.9 

2o!l8 
10.22 
18.25 

1^  4^J23 
15  48.09 
15  47.96 

68.42 

68.48 
68.53 

2  29'.97 
2  20.74 
2  11.12 

0.375 
0.393 
0.409 

Tues. 
Wed. 
Thur. 

4 
5 
6 

4  49  36.87 
4  53  43.81 
4  57  51.10 

10.281 
10.295 
10.309 

22  28  18.1 
22  35    0.9 
S3  41  20.0 

17.27 
16.29 
15.30 

15  47.88 
15  47.71 
15  47.60 

68.58 
68.63 
68.67 

2     1.11 
1  50.76 
1  40.05 

0.423! 

0.437 

0.451 

Fri. 
Sat 
Sun. 

7 
8 
9 

5     1  58.71 
5     6    6.62 
5  10  14.80 

10.322 
10.334 
10.344 

23  47  15.3 
22  52  46.5 
22  67  53.6 

14.30 
13.29 
12.28 

15  47.49 

15  47.38 

16  47.27 

68.71 
68.75 
68.79 

1  29.03 
1  17.71 
1     6.13 

0.465 
0.4T7 

Mon. 
Tues. 
Wed. 

10 
11 
12 

5  14  23.21 
5  18  31.83 
5  22  40.65 

10.353 
10.362 
10.369 

23    2  36.4 
23    6  54.9 
23  10  48.9 

11.27 

10.26 

9.24 

15  47.18 
15  47.09 
15  47.00 

68.82 
68.85 
68.86 

0  54.31 
0  42.28 
0  30.04 

0.496' 
0.604  1 
0.511 

Thur. 

Fri. 

Sat 

13 
14 
15 

5  26  49.64 
5  30  58.78 
5  35     8.05 

10.376 
10.382 
10.387 

23  14  18.5 
23  17  23.6 
23  20    4.1 

8.22 
7.20 
6.17 

15  46.92 
15  46.84 
15  46.77 

68.90 
68.92 
68.94 

0  17.64 
0    5.10 

0.517 

0.521; 

0.525 

Sun. 
Mon. 
Tues. 

16 

17 
18 

5  39  17.42 
5  43  26.86 
5  47  36.33 

10.390 
10.392 
10.394 

23  22  19.8 
23  24  10.8 
23  25  87.1 

5.14 
4.11 
3.08 

15  46.71 
15  46.65 
15  46.59 

68.95 
68.96 
68.97 

0  20.34 
0  33.19 
0  46.06 

0.569 
0.532 
0.535 

Wed. 
Thur. 
Fri. 

19 
20 
21 

5  51  45.82 

5  55  55.31 

6  0    4.80 

10.394 
10.394 
10.394 

23  26  88.7 
23  27  15.5 
23  27  27.5 

2.05 
1.02 
0.02 

15  46.58 
15  46.48 
15  46.43 

OO.tIo 

68.98 
68.98 

0  58.96 

1  11.86 
1  24.75 

0.537 
0.536 
0.5^ 

Sat 

Sun,- 

Mon. 

22 
23 
24 

6    4  14.27 
6    8  23.69 
6  12  33.03 

10.392 
10.389 
10.386 

23  27  14.7 
23  26  87.1 
23  25  34.8 

1.05 
2.08 
3.11 

15  46.38 
15  46.34 
15  46.30 

68.97 
68.96 
68.95 

1  37.63 

1  50.46 

2  3.22 

0.533 
0.531 
0.589 

Tues. 
Wed. 
Thur. 

25 
26 
27 

6  16  42.28 
6  20  51.42 
6  25    0.43 

10.381 
10.376 
10.371 

23  24    7.8 
23  22  16.2 
23  19  59.8 

4.14 
5.17 
6.19 

15  46.27 
15  46.24 
15  46.21 

68.93 
68.91 
68.89 

2  15.87 
2  28.41 
2  40.82 

0.526 
0.522 
0.516 

Fri. 
Sat 
Sun. 

28 
29 
30 

6  29    9.29 
6  33  17.98 
6  37  26.48 

10.364 
10.357 
10.348 

23  17  18.9 
23  14  13.4 
23  10  43.3 

7.21 
8.24 
9.26 

15  46.18 
15  46.16 
15  46.15 

68.87 
68.84 
68.81 

2  53.11 

3  5.21 
3  17.11 

0.509 
0.500 
0.491 

Mon. 

31 

6  41  34.76 

10-338 

N.23    6  48.9 

10.27 

15  46.14 

68.78 

3  28.80 

0.481 

Non.- 
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AT  GREENWICH  MEAN 

NOON. 

1 

1 

1 

THE  1 

SUN'S 

Sqiiollonof 

Tlmo, 

tobt 

addtdto 

M^bincud 

« 

^ 

* 

BlgbtA«SHHll«. 

milior 
Ihaw. 

Apparent 

SULfiv 
Ibour. 

JUmi» 
2Viii«. 

Dlff.for 
Iboar. 

ffidaml 
Hme. 

Sat. 

1 

h     m      ( 

4  37  18.70 

10.239 

N.22    5  50.1 

soaa 

2'29'95 

s 

0.375 

h     m      * 
4  39  48.65 

Sun. 

2 

4  41  24.48 

10.249 

22  13  42.9 

19.22 

2  20.72 

0.398 

4  43  45.20 

iSoa. 

3 

4  45  30.66 

10.266 

22  21  12.5 

18.85 

2  11.10 

0.409 

4  47  41.76 

Tnes. 

4 

4  49  37.22 

10.281 

22  28  18.7 

17.27 

2     1.10 

0.423 

4  51  3&32 

Wed. 

5 

4  53  44.13 

10.295 

22  35     1.4 

16.29 

1  50.75 

0.437 

4  55  34.88 

Thar. 

6 

4  OT  61.39 

10.309 

22  41  20.4 

15.30 

1  40.04 

0.451 

4  59  31.43 

Fri. 

7 

5    1  58.97 

10.382 

22  47  15.6 

14.30 

1  29.02 

0.465 

5    3  27.99 

Sat 

8 

5    6    6.85 

10.334 

22  52  46.7 

13.29 

1  17.70 

0.477 

5    7  24.55 

Sun. 

9 

5  10  14.99 

10.344 

22  57  53.7 

18,28 

1     6.12 

0.487 

5  11  21.11 

Mon. 

10 

5  14  23.37 

10.363 

23    2  36.5 

11.27 

0  54.30 

0.496 

5  15  17.67 

Tues. 

11 

5  18  31.96 

10.362 

23    6  54.9 

10.96 

0  42.27 

0^.504 

5  19  14JJ3 

Wed. 

12 

5  22  40.75 

10.369 

23  10  48.9 

9.24 

0  30.03 

0.511 

5  23  10.78 

Thur. 

13 

5  26  49.70 

10.376 

23  14  16.5 

8.22 

0  17.64 

0.517 

6  27    7.34 

Fri. 

14 

5  30  58.80 

10.382 

.    23  17  23.6 

7.20 

0    5.10 

0.521 

5  31     3.90 

Sat 

15 

5  35    8.03 

10.387 

23  20    4.1 

6.17 

rT57 

0.525 

5  35    0.46 

Sun. 

16 

5  39  17.36 

10.390 

23  22  19.8 

5.14 

0  20.34 

0.529 

5  38  57.02 

Mon. 

17 

5  43  26.76 

10.392 

23  24  10.8 

4.11 

0  33.19 

0.532 

5  42  53.57 

Taes. 

18 

5  47  36.19 

10.394 

23  25  37.1 

3.08 

0  46.06 

0.535 

5  46  50.18 

Wed. 

19 

5  51  45.65 

10.394 

23  26  38.7 

2.05 

0  58.96 

0.537 

5  50  46.69 

Thnr. 

20 

5  55  55.10 

10.394 

23  27  15.5 

1.02 

1  11.85 

0.536 

5  54  43.25 

Fri. 

21 

6    0    4.55 

10.394 

23  27  27.5 

0.00 

1  24.74 

0.535 

5  58  39.81 

Sat 

22 

6    4  13.99 

10.392 

23  27  14,7 

1.04 

1  37.63 

0.533 

6    2  36.36 

Sun. 

23 

6    8  23.37 

10.389 

23  26  37.2 

2.08 

1  50.45 

0.531 

6    6  32.92 

M<». 

24 

6  12  32.68 

10.386 

23  25  3C9 

-SOT 

2    3.20 

0.529 

6  10  29.48 

Taes. 

25 

6  16  41.89 

10.381 

23  24    7.9 

4.14 

2  15.85 

0.526 

6  14  26.04 

Wed. 

26 

6  20  50.99 

10.376 

23  22  16.3 

5.17 

2  28.39 

0.522 

6  18  22.60 

Thnr. 

27 

6  24  59.96 

10.371 

23  20    0.0 

6.19 

2  40.80 

0.516 

6  22  19.16 

Fri. 

28 

6  29    8.79 

10.364 

23  17  19i8 

7.21 

2  53.08 

0.509 

6  26  15.71 

Sat. 

29 

6  33  17.45 

10.367 

23  14  13.8 

8.24 

3    5.18 

0.500 

6  30  12.27 

Sun. 

30 

6  37  25.91 

10.348 

23  10  43.8 

9.26 

3  17.08 

0.491 

6  34    8.83 

Hon. 

31 

6  41  34.16 

10.338 

N^    6  49.5 

10.27 

3  28.77 

0.481 

6  38    5.39 

M 
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AT  GEEENWICH  MEAN  NOON. 

• 

THE  SUN'S 

1 

s 

1 

2 
3 

i 
1 

Lognithm 

OfOM 

BaUoaTaotgr 
ortlM 
■Bth. 

Dlff.fbr 
Ihov. 

IteaTliiw 

or 
SidemlOli. 

nut  LONOnUDB. 

n&te 
Ibooi. 

IiAXlIUVB. 

X 

X' 

152 
153 
154 

7^  54  4i.9 

71  68  14.7 

72  49  41.0 

5^1l'.2 
51  87.8 
49    3.9 

143'!64 
148.61 
143JS8 

-mJ.79 
0.84 
0.86 

0.0062687 
.0063263 
.0063871 

96.5 
25.7 
24.9 

h     m      ■ 

19  17     1J28 
19  18     5.37 
19    9    9.45 

4 
5 
6 

155 
156 

157 

73  47    6.6 

74  44  31.5 

75  41  55.6 

46  29.4 
48  54.2 
41  18.1 

14S.65 
143.42 
143.49 

0.84 
0.80 
0.78 

.0064469 
.0065022 
.0066561 

24.0 
22.9 
21.9 

19    5  13.54 
19     1  17.63 
18  57  21.72 

7 
8 
9 

158 
159 
160 

76  39  18.9 

77  36  41.5 

78  84    3.3 

88  41.2 
86    3.6 
38  25J2 

143.46 
143.43 
143.39 

0.64 
0.53 
0.40 

.0066075 
.0066565 
.0067030 

20.9 
10.8 
18.6 

18  53  25.81 
18  49  29.89 
18  45  33.98 

10 
11 
12 

161 
162 
163 

79  31  24.4 

80  28  44.6 

81  26    4.0 

30  46.2 
28    6.2 
25  25.4 

143.35 
143.31 
143.87 

0.27 

0.14 

-f.0.01 

.0067470 
.0067885 
.0068276 

17.8 
16.8 
15.8 

18  41  38.07  I 
18  37  42.16  i 
18  33  46i» 

13 
14 
15 

164 
165 
166 

82  28  22.6 

83  20  40.3 

84  17  5^Si 

22  43.8 
20     1.3 
17  18.1 

143.S3 
143.20 
143.17 

—0.10 
0.19 
0.25 

.0068648 
.0068988 
.0069312 

14.8 
13.9 
13.1 

18  29  50.33 
18  25  54.42 
18  21  58.51 

Id 
17 
18 

167 
168 
169 

85  15  13.2 

86  12  28.4 

87  9  42.8 

14  33.9 

11  48.9 

9    3.1 

143.14 
143.11 
1434)8 

0.27 
0.27 
0.24 

.0069616 
.0069902 
.0070171 

12.3 
11.6 
10.9 

18  18    2.60 
18  14    6.69 
18  10  10.77 

19 
20 
21 

170 
171 
172 

88  6  56.6 

89  4    9.9 

90  1  22.6 

6  16.7 
3  29.8 
0  42.3 

143.06 
143.04 
143.02 

0.18 
—0.09 
•1-0.02 

.0070424 
.0070661 
.0070883 

10.2 
9.5 
8.9 

18    6  14.86 
18    2  18^5 
17  58  23.04 

22 
23 
24 

178 
174 
175 

90  58  34.9 

91  55  46.9 

92  52  68.5 

57  54.4 
55    6.2 
52  17.6 

143.00 
142.99 
142.98 

0.14 
0SX7 
0.41 

.0071091 
.0071284 
.0071463 

8.3 
7.7 
7.2 

17  54  27.13 
17  50  31i81 
17  46  35.30 

25 
26 
27 

176 

177 
178 

93  50    9.9 

94  47  21.3 

95  44  82.7 

49  28.8 
46  40.0 
48  51.2 

142.98 
142.98 
148.98 

0.55 
0.66 
0.76 

.0071627 
.0071776 
.0071909 

6.6 
5.9 
5.2 

17  42  39.39 
17  38  43.48 
17  34  47.57 

28 
29 
30 

179 
180 
181 

96  41  44.2 

97  88  55.9 

98  86    7.8 

41    2.5 
88  14.1 
35  25.8 

142.99 
143.00 
143.00 

0.85 
0.90 
0.91 

.0072024 
.0072122 
.0072201 

4.5 
3.7 
2.9 

17  30  51.65 
17  26  55.74 
17  22  59.83 

31 

182 

99  33  19.8 

32  87.6 

143.01 

-+^.90 

0.0072258 

2.0 

17  19     3.92 
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6BEENWICH 

MEAIT  TIME. 

1 

THE 

MOON'S 

SBODiAiamai. 

MBRIIHAN  PiiBBAOK. 

Asa. 

Noon. 

WdnVit. 

NOOD> 

DUftr 
Ihonr. 

mdalght. 

SULftir 
Ikow. 

IliS.fiir 
Ihonr. 

1 

8 
8 

14*5^ 
14  48.4 
14  46.2 

14'5(Jl5 
14  47.0 
14  46.0 

54' 31.7 
54  13.8 
54    5.7 

0.54 
-0.15 

54  2i'.6 
64    a5 
54    5.0 

-0.74 
-0.34 
■KK03 

h      m 

19  17.7 

19  58.6 

20  40.8 

1.69 
1.73 
1.80 

A 

22.5 
23.5 
24.5 

4 
5 

6 

14  46.4 
14  48.8 
14  53.0 

14  47.3 
14  50.7 
14  56.7 

54    6.4 
54  15.1 
54  30.8 

•fOJW 
0.51 
0.77 

64    9.8 
64  22.1 
64  40.6 

0.36 
0w65 
0.86 

21  25.3 

22  12.3 

23  2.1 

1.90 
2.03 
2.13 

25.5 
26.5 
27.5 

7 
8 
9 

14  58.7 

15  5.3 
15  12.8 

15     1.9 
15    9.0 
15  16.7 

54  51.4 

55  15.9 
55  43J2 

04)4 
1.06 
1.18 

65  3.3 
56  29i2 

66  67.5 

1J» 
1.14 
148 

23  54.1 

i 
0  47.3 

2.20 
2.22 

28.5 

29.5 

0.9 

10 
11 
12 

15  20.7 
15  28.9 
15  37.4 

15  24.8 
15  33.1 
15  41.7 

56  12.3 
56  42.6 
67  13.8 

1.S4 
1.88 
1.31 

56  27.3 

56  58.1 

57  29.5 

IJK 
1.30 
1.31 

1  40.4 

2  32.4 
8  22.7 

2.30 
2.14 
2.06 

1.9 
2.9 
3.9 

13 
14 
15 

15  46.0 

15  54.5 

16  2.8 

15  50.3 

15  58.7 

16  6.7 

57  45.2 
68  16.5 

58  46.9 

1.31 
1.S9 
1.33 

58    0.9 

58  31.9 

59  1.3 

IJl 
1.27 
1.17 

4  11.6 
4  59.4 
6  47.3 

2.01 
1.99 
2.01 

4.9 
6.9 
6.9 

16 
17 

18 

16  ia4 

16  16.9 
16  21.5 

16  13.8 
16  19.5 
16  22.9 

69  14.9 
69  38.6 
69  55.7 

1.09 
0.87 
0.53 

59  27.4 

59  48.2 

60  0.8 

1.00 

0.72 

■M>.33 

6  36.3 

7  27.7 

8  22.6 

24)6 
24!1 
3J6 

7.9 
8.9 
9.9 

19 
20 
21 

16  23.6 
16  22.6 
16  18.3 

16  23.5 
16  20.9 
16  14.9 

60    3.4 
59  59.9 
59  43.9 

40.10 

-0.40 

048 

60   ai 
59  63.4 
59  31.4 

-0.14 
0.67 
1.16 

9  21.1 

10  22.4 

11  24.9 

2.50 
2.59 
2.59 

10.9 
11.9 
12.9 

23 
23 
24 

16  10.7 
16    0.5 
15  48.3 

16    5.9 
15  54.6 
15  41.9 

59  16.1 
58  38.8 
57  63.8 

1.39 
1.74 
1.95 

58  68.3 
58  16.7 
57  30.1 

1.58 
1.87 
1.99 

12  25.9 

13  23.3 

14  16J2 

2.48 
2.30 
2.11 

13.9 
14.9 
15.9 

25 

26 
27 

15  35.4 
15  22.7 
15  11.2 

15  29.0 
15  16.7 
15    6.1 

57    6.2 
56  19.6 
55  37.8 

1.99 
1.87 
1.63 

56  42.6 
65  67.8 
55  18.7 

1.95 
1.77 
1.48 

16    4.8 

15  49.8 

16  82.4 

1.95 
1.82 
1.74 

16.9 
17.9 
18.9 

28 
29 
30 

15     1.6 
14  54.8 
14  49.8 

14  57.6 
14  51.7 
14  48.6 

55    2.0 
54  35.6 
64  18.9 

1.30 
0.90 
0.48 

64  47.6 
64  26.9 
64  14.6 

1.11 

0.69 

-0.26 

17  18.6 

17  54.6 

18  36.5 

1.71 
1.72 

1.78 

19.9 
20.9 
21.9 

31 

14  48.1 

14  48.8 

54  12.6 

-0415 

64  13.2 

+0.16 

19  20.0 

l.ffi 

22.9 
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T. 


GBEENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

DIff. 
forlm. 

SwUnfttkm. 

Diff. 
forlm. 

Honr. 

sight  AMODsion. 

DIff. 
fbrlm. 

Ibrls. 

SAT 

URDA 

T   1. 

MONDAY  a 

0 

h    m    • 
23  25  48.62 

8 
1.8006 

N.  fsibiA 

w 
13.716 

0 

h     m     ■ 
0  53    1.00 

8 
1.8033 

N.11  18  5ft8 

11.376 

1 

23  27  36.95 

1.80ftl 

1  47  37.0 

13.703 

1 

0  54  52.21 

1.8048 

11  30  15J0 

11J31 

2 

23  29  25.24 

1.8046 

2    0  18.8 

13.660 

2 

0  56  43.58 

1.6074 

11  41  33.5 

11.987 

3 

23  31  13.51 

1.8013 

2  12  59.7 

13.674 

3 

0  58  35.10 

1.8099 

11  52  49.4 

lli»4S 

4 

23  33    1.76 

1.8040 

2  25  39.7 

13.600 

4 

1    0  26.77 

1.8630 

12    4    2.5 

11.196 

5 

23  34  49.99 

1.8087 

2  38  18.8 

13.643 

5 

1    2  18.60 

1.8603 

12  15  12^ 

11.148  ! 

6 

23  36  38.20 

1.8064 

2  50  56.9 

13.637 

6 

1    4  10.60 

1.8680 

12  26  20.3 

ll.Ml  ! 

7 

23  38  26.40 

1.8061 

3    3  34.0 

13.610 

7 

1    6    2.76 

1.6707 

12  37  249 

11J063  i 

8 

23  40  14.58 

1.8060 

3  16  10.1 

13.093 

8 

1    7  55.09 

1.8730 

12  48  26.7 

iiuno 

9 

23  42    2.76 

1.8060 

3  28  45.1 

13.074 

9 

1    9  47.59 

1.8766 

12  59  25.5 

10.M* 

10 

23  43  50.95 

1.8031 

3  41  19.0 

13.006 

10 

1  1140^27 

1.8790 

13  10  21.3 

10J04 

11 

23  45  39.14 

1.8033 

3  53  51.7 

13.636 

11 

1  13  33.13 

1.6834 

13  21  UX) 

10.833  • 

12 

23  47  27.35 

1.8064 

4    6  23.3 

19.018 

12 

1  15  26.16 

1.6804 

13  32    SS 

10.809  , 

13 

23  49  15.56 

1.8036 

4  18  53.6 

HAW 

13 

1  17  19.38 

1.6660 

13  42  502 

10.700! 

14 

23  51    a79 

1.8040 

4  31  22.7 

13U74 

14 

1  19  12.78 

1.8910 

13  53  33.6 

10.697 

15 

23  52  52.04 

1.8043 

4  43  50.5 

13.403 

15 

1  21    6.37 

1.8947 

14    4  13J8 

10.MS 

16 

23  54  40.31 

1.8017 

4  56  16.9 

13.430 

16 

1  23    0.15 

1.8960 

14  14  50.8 

10.666 

17 

23  56  28.61 

1.8083 

5    8  42.0 

13U07 

17 

1  24  54.13 

1.9013 

14  25  24.5 

HUM  < 

1^ 

23  58  16.95 

1.8000 

5  21    5.7 

13J83 

18 

1  26  48.30 

1.9040 

14  35  54.9 

lO^TB  j 

19 

0    0    5.32 

1.8066 

5  33  27.9 

13.308 

19 

1  28  42.67 

1.9079 

14  46  21.9 

10.491  j 

20 

0    1  53.73 

1.8071 

5  45  48.7 

13.333 

20 

1  30  37^25 

1.9113 

14  56  45.4 

10.863 

21 

0    3  42.18 

1.8080 

5  58    7.9 

MJ07 

21 

1  32  32.03 

1.9U7 

15    7    5.5 

10.866  , 

22 

0    5  30.69 

1.8086 

6  10  25.6 

13.383 

22 

1  34  27.02 

1.9183 

15  17  22.0 

10.946 

23 

0    7  19.24 
SU 

1.8006 

NDAY 

N.  6  22  41.7 
2. 

13.900 

23 

1  36  22.23 
TU 

1J»18 

ESDA 

N.15  27  35.0 
Y  4. 

10.186 

0 

0    9    7.85 

1.8106 

N.  6  34  56.1 

13.997 

0 

1  38  17.64 

1.9303 

N.15  37  44.3 

10.1S6 

1 

0  10  56.52 

1.8116 

6  47    8.9 

19.108 

1 

1  40  13.27 

1.9390 

15  47  50.0 

10UI64 

2 

0  12  45.25 

1.8138 

6.59  19.9 

19.169 

2 

1  42    9.12 

1.9330 

15  57  52X> 

10.009 

3 

0  14  34.06 

1.8140 

7  1129.2 

19.140 

3 

144    5.18 

1.9363 

16    7  50.2 

9L989 

4 

0  16  22.93 

1.8101 

7  23  36.7 

13.110 

4 

1  46    1.47 

1.9400 

16  17  44.7 

gL81« 

5 

0  18  11.88 

1.8166 

7  35  42.4 

19Un9 

5 

1  47  57.98 

1.9437 

16  27  35.3 

0L8U 

6 

0  20    0.91 

1.8178 

7  47  46.2 

13.046 

6 

1  49  54.72 

1.9470 

16  37  22.1 

91.747  > 

7 

0  21  50.02 

1.8191 

7  59  48.2 

19U)17 

7 

1  51  51.69 

1.9014 

16  47    4.8 

O.680  I 

8 

0  23  39.21 

1.8900 

8  11485 

11.984 

8 

153  48.89 

1.9063 

16  56  43.7 

0.613 

9 

0  25  28.49 

1.8S31 

8  23  46.3 

iia»oi 

9 

1  55  46.32 

1.9091 

17    6  18.5 

0.&t6  I 

10 

0  27  17.87 

1.8338 

8  35  42.3 

11.917 

10 

1  57  43.99 

1.9631 

17  15  49iJ 

9L4T7 

11 

0  29    7.35 

1.8304 

8  47  36.3 

11.883 

11 

1  59  41.90 

1.9671 

17  25  15.8 

0.408 

12 

0  30  56.92 

13370 

8  59  28.2 

11.847 

12 

2    1  40.05 

1.0710 

17  34  38.2 

0338 

13 

0  32  46.60 

1.8389 

9  11  18.0 

11.813 

13 

2    3  38.43 

1.9700 

17  43  56.4 

9.967 

14 

034  36.39 

1.8307 

9  23    5.6 

11.770 

14 

2    5  37.06 

1.9793 

17  53  10.3 

9.196 

15 

0  36  26.29 

1.8836 

9  34  51.0 

11.738 

15 

2    7  35.94 

1.9838 

18    2  19.9 

0.133  > 

16 

0  38  16.30 

1.6344 

9  46  34iJ 

11.700 

16 

2    9  35.06 

1.9674 

18  11  25.1 

OJOflO 

17 

0  40    a43 

1.8365 

9  58  15.0 

11.669 

17 

2  11  34.43 

1.9910 

18  20  25.9 

8.016 

18 

0  4156.69 

1.8386 

10    9  53.6 

11.639 

18 

2  13  34.05 

1.9986 

18  29  22.2 

8J0I 

19 

0  43  47.07 

1.8407 

10  21  29.7 

11.069 

19 

2  15  33.91 

14»99T 

18  38  14.0 

8JB90 

20 

0  45  37.58 

1.8480 

10  33    3.5 

11.049 

20 

2  17  34.02 

3.0040 

18  47    1.2 

8.747  ; 

21 

0  47  28J23 

1.8403 

10  44  34.8 

11.003 

21 

2  19  34.39 

9U)083 

18  55  43.7 

8.610 

22 

0  49  19.01 

1.8470 

10  56    3.7 

11.400 

22 

2  21  35.01 

3U)134 

19    4  21.6 

8.009 

23 

0  51    9.93 

1.84i» 

11    7  30.0 

11.417 

23 

2  23  35.88 

30)166 

19  12  54.7 

8.513 

24 

0  53    1.00 

1.8038 

N.11  18  53.8 

11.370 

24 

2  25  37.01 

3U»10 

N.19  21  23.1 

0.489 

VI. 
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GR££NWICH  JtfEAN  TIMB. 

THS  MOON'S  BIOUT  ASCENSION  ANP  DECUNATION. 

How. 

BtgliiA«oeiMkMi. 

nuL 

fivlm. 

DIff. 
IbtlB. 

EEov. 

Bight  Amwloa. 

Btf. 
tatlm. 

Diff. 
torlm. 

WEE 

^NESE 

iA.T5. 

PBIDAT  7. 

0 

h    m     ■ 
2  25  37.01 

■ 

34»10 

N.l#2l[2il 

8.483 

0 

h    m     • 
4    7  33.80 

■ 

N.2f  li  sSjs 

8313 

1 

2  27  38.40 

8U»S3 

19  29  46.6 

8.869 

1 

4    9  47.12 

9.3387 

24  2132.7 

8.494 

2 

2  29  40.04 

3J»96 

19  38    5.3 

8.970 

2 

4  12    0.65 

9.8373 

24  24  58.8 

8374 

3 

2  31  41.94 

SU»38 

19  46  19.0 

8.187 

3 

4  14  14.39 

93806 

24  28  17.6 

3.353 

4 

2  33  44.10 

3U»881 

19  54  27.8 

8.104 

4 

4  16  28.33 

33389 

24  31  29.1 

8.183 

,5 

2  35  4i>J)2 

34>4!3ft 

20    2  31.5 

8^696 

5 

4  18  42.46 

9.3S71 

24  34  33.4 

8310 

6 

2  37  49JW 

3.0468 

20  1Q30.2 

7.985 

6 

4  20  56.79 

33408 

24  37  30.3 

3386 

7 

2  39  52.14 

iU»ftlS 

20  18  23.7 

7.849 

7 

4  23  11.30 

33488 

24  40  19.8 

9.764 

S 

2  4155.35 

SwOSM 

20  26  12.1 

7.763 

8 

42525.99 

33463 

24  43    2.0 

9341 

9 

2  43  58it2 

9.0600 

20  33  55.2 

7.«75 

9 

4  27  40.86 

33498 

24  45  36.7 

9317 

10 

2  46    2.55 

%M4» 

20  41  3ai 

7.667 

10 

4  29  55.91 

33538 

24  48    4.0 

9300 

11 

248    6.54 

3.0686 

20  49    5.6 

7.487 

11 

4  32  11.14 

33551 

24  50  23.8 

9307 

12 

2  50  10.79 

3.0790 

20  56  32.7 

7.806 

12 

4  34  26.53 

3.3579 

24  52  36.0 

9.141 

13 

2  52  15.31 

3Um6 

21    3  54.3 

7.815 

13 

4  36  42.09 

33606 

24  54  40.7 

9314 

14 

2  54  20.09 

3.0819 

21  11  10.5 

7.938 

14 

4  38  57.81 

33683 

24  56  37.7 

1387 

15 

2  56  25.14 

SU»68 

21  18  21.1 

7.181 

15 

4  41  13.68 

93658 

24  58  27.1 

1.760 

16 

2  58  30.45 

94W06 

21  25  26.2 

7.007 

16 

4  43  29.71 

93688 

25    0    8.9 

1389 

17 

3    0  36.02 

3.0061 

21  32  25.6 

6.948 

17 

4  45  45.88 

93707 

25    143.0 

1.508 

18 

3    2  41.86 

9U)006 

21  39  19.3 

6.847 

18 

4  48    2J20 

93781 

25    3    9.3 

1374 

19 

3    4  47.96 

3.1038 

21  46    7iJ 

6.751 

19 

4  50  18.66 

93754 

25    4  27.9 

1.346 

20 

3    6  54.S2 

3.1061 

21  52  49.4 

8.654 

20 

4  52  35iJ5 

93775 

25    5  38.8 

1.116 

21 

3    9    0.94 

3.1133 

21  50  25.7 

6.567 

21 

4  54  51.97 

93797 

25    6  41.8 

0.986 

22 

3  11    7.83 

3.1166 

22    5  56.2 

8.458 

22 

4  57    8.82 

93818 

25    7  37.1 

0366 

23 

3  13  14.97 
TUl 

S.1311 

TBSDi 

NJ22  12  20.7 
lT  6. 

23 

4  59  25.79 
SAT 

93886 

N.25    8  24i» 
lY  8. 

0.794 

0 

3  15  22.37 

8.1SSft 

NJ22  18  39.2 

8317 

0 

5    1  42.88 

93857 

N.25    9    4.0 

0308 

1 

3  17  30i)8 

3.1397 

22  24  51.6 

8.157 

1 

5    4    0.08 

33875 

25    9a5.7 

0.463 

2 

3  19  37.94 

3.1340 

22  30  58.0 

64155 

2 

5    6  17.39 

93894 

25    9  59.4 

0399 

3 

3  21  46.11 

3.1888 

22  36  58.2 

5.959 

3 

5    8  34.81 

9.9810 

25  10  15.2 

0.197 

4 

3  23  54.54 

3.1435 

22  42  52ii 

5.848 

4 

5  10  52.32 

939-15 

25  10  23.1 

0.065 

5 

3  26   3J22 

3.1466 

22  48  40.0 

5.744 

5 

5  13    9.92 

9.9940 

25  10  23.0 

0367 

6 

3  28  12.14 

S.1M8 

22  54  21.5 

5.688 

6 

5  15  27.61 

33955 

25  10  15.0 

0.900 

7 

3  30  21.32 

3.1M0 

22  59  56.6 

5.883 

7 

5  17  45.39 

3.3970 

25    9  59.0 

0388 

8 

3  32  30.75 

3.1fl01 

23    5  25.4 

5.436 

8 

5  20    3.25 

33863 

25    9  35.0 

0.467 

9 

3  34  40.43 

3.1683 

23  10  47.7 

5.818 

9 

5  22  21.18 

33904 

25    9    3.0 

0.601 

10 

3  36  50.35 

3.1674 

23  16    a6 

5.310 

10 

5  24  39.18 

3.8005 

25    8  22.9 

0.735 

11 

3  39    0.52 

3.1714 

23  21  12.9 

5.101 

11 

5  26  57.25 

33015 

25    7  34.8 

0368 

12 

3  41  10.92 

3.1758 

23  26  15.7 

4.991 

12 

5  29  15.37 

33035 

25    6  38.7 

1303 

13 

d43  21JS6 
3  45  §2.44 

3.1793 

23  31  11.8 

4.860 

13 

5  3133ii5 

33034 

25    5  34.5 

1.187 

14 

3.1838 

23  36    1.3 

4.709 

14 

5  33  51.78 

33043 

25    4  22i{ 

1373 

15 

3  47  43.56 

3.1878 

23  40  44.1 

4.657 

15 

5  36  10.06 

33049 

25    3    1.9 

MOO 

16 

3  49  54.92 

3.1911 

23  45  20.1 

4.548 

16 

5  38  28.37 

33055 

25    133.5 

1341 

17 

3  52    6.50 

3.1919 

23  49  49.3 

4.499 

17 

5  40  46.72 

33060 

24  59  57.0 

1.675 

18 

3  54  18.31 

3.1986 

23  54  11.6 

4.315 

18 

5  43    5.10 

33065 

24  58  12.5 

1309  1 

19 

3  56  30.34 

•3.9034 

23  58  27.1 

4.900 

19 

5  45  23.50 

3.8069 

24  56  19.9 

1.944  1 

20 

3  58  42.60 

3.3061 

24    2  35.6 

44)84 

20 

5  47  41.93 

33073 

24  54  19.2 

3379  j 

21 

4    0  55.06 

S.3067 

24    6  37.2 

8.967 

21 

5  50    0.37 

33074 

24  52  10.4 

3.914 

22 

4    3    7.77 

S.3188 

24  10  31.7 

8.850 

22 

5  52  18.82 

33075 

24  49  53.5 

3348 

23 

4    5  20.68 

3.3109 

24  14  19.2 

8.789 

23 

5  54  37JJ8 

33076 

24  47  28.6 

3.483 

24 

4    7  33.80 

3.2208 

N.24  17  59.5 

8.618 

24 

5  56  55.74 

3.3076 

N.24  44  55.6 

3317 

13 
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VII. 


GREENWICH 

MEAN  TIME. 

• 

THE  MOON'S  BIGHT  ASCEaJSION  AND  DECLINATION. 

H«ur. 

Bight  Afloeulon. 

Diff. 
forlm. 

DMlinfttSoii. 

Dur. 

forlm. 

Boar. 

Bight  AMmiaion. 

Dis: 

fiurlm. 

DiO:    1 

forlm.; 

su 

NDAl 

9. 

TUESDAY 

11. 

0 

h     m     ■ 
5  56  55.74 

8 

3.9076 

N.2f  4^55.6 

3.017 

0 

h    m    ■ 
7  46  21.71 

■ 
3.3813 

N.20°   9' 5^.3 

8.657 

1 

5  59  14.20 

2.8076 

24  42  14.5 

3.763 

1 

7  48  35.51 

%aam 

20    1    7.8 

8.768 

2 

6    1  32.65 

3.9(n3 

24  39  25.3 

3.887 

2 

7  50  49.15 

3.3960 

19  52  18.3 

8.^8 

3 

6    3  51.08 

2.3070 

24  36  28.1 

8U»0 

3 

7  53    2.63 

3.3388 

19  43  22.2 

8.968 

4 

6    6    9.49 

2.a066 

24  33  22.9 

8.164 

4 

7  55  15.95 

S.3S06 

19  34  19,5 

9M1 

;    5 

6    8  27.88 

2.9063 

24  30    9.6 

8JI88 

5 

7  57  29.11 

3.3180 

19  25  10.1 

9.906 

6 

6  10  46.25 

2.9058 

24  26  48.3 

8U33 

6 

7  59  42.11 

3.3168 

19  15  54.7 

9.313 

7 

6  13    4.58 

2.9062 

24  23  19.0 

8.666 

7 

8    1  54.95 

3.3136 

19    6  32.9 

9.418 

8 

6  15  22.88 

2.9046 

24  19  41.7 

8.688 

8 

8    4    7.63 

3.9009 

18  57    4.7 

9.634 

9 

6  17  41.14 

2.9040 

24  15  56.4 

8.833 

9 

8    6  20.14 

%am 

18  47  30.1 

9.698 

10 

6  19  59.36 

2.9081 

24  12    3.1 

8.964 

10 

8    8  32.50 

3.9046 

18  37  49.3 

9.739 

11 

6  22  17.52 

2.9028 

24    8    1.9 

4.087 

11 

8  10  44.68 

3.3617 

18  28    2.3 

9JBU 

12 

6  24  35.64 

2.9014 

24    3  52.7 

4.319 

12 

8  12  5a71 

3.1990 

18  18    9.2 

9.996 

13 

6  26  53.69 

2.9003 

23  59  35.6 

4.861 

13 

8  15    8.57 

9.3968 

18    8  10.0 

lOJOn 

14 

6  29  11.68 

2.2998 

23  55  10.6 

4.483 

14 

8  17  20.27 

3.1986 

17  58    4.8 

10.187 

15 

6  31  29.61 

2.2962 

23^0  37.7 

4.614 

15 

8  19  31.81 

3.1910 

17  47  53.6 

10.386 

16 

6  33  47.47 

2.2970 

23  45  56.9 

4.746 

16 

8  21  43.19 

3.1888 

17  37  36.5 

10.884 

17 

6  36    5.25 

2.2067 

23  41    8.3 

4.876 

17 

8  23  54.41 

3.1866 

17  27  13.5 

10A81 

18 

6  38  22.96 

2.2044 

23  36  11.8 

6.007 

18 

8  26    5.46 

3.1898 

17  16  44.8 

10.637 

19 

6  40  40.58 

2.2980 

23  31    7.5 

6.196 

19 

8  28  16.35 

3.1803 

17    6  10.3 

10.033 

20 

6  42  58.12 

2,2917 

23  25  55.5 

6.365 

20 

8  30  27.09 

3.1776 

16  55  30.1 

10.718 

21 

6  45  15.57 

2.2900 

23  20  35.7 

6.994 

21 

8  32  37.67 

3.1760 

16  44  44.3 

10.610 

22 

6  47  32.92 

2.2883 

23  15    8.2 

6.533 

22 

8  34  48.09 

3.1738 

16  33  52.9 

10.993 

23 

6  49  50.18 

2.2867 

ONDA 

N.23    9  33.0 
Y    10. 

6.651 

23 

8  36  58.35 
WED 

3.1097 

NESD 

N.16  22  56.0 
AY   12. 

lOM 

0 

6  52    7.33 

2.2860 

N.23    3  50.1 

6.778 

0 

8  39    8.46 

3.1671 

N.16  11  53.7 

11J6B4 

1 

6  54  24.38 

2.2833 

22  57  50.6 

6.906 

1 

6  41  18.41 

3.1646 

16    0  45.9 

11.174 

2 

6  56  41.33 

2J»16 

22  52    1.4 

6.083 

2 

6  43  28i21 

3.1690 

15  49  32.8 

11.903 

3 

6  58  58.17 

2.2797 

22  45  55.7 

6,157 

3 

8  45  37.86 

3.1096 

15  38  14.4 

11.891 

4 

7    1  14.89 

fijrrn 

22  39  42.5 

6.389 

4 

8  47  47.34 

3.1670 

15  26  50.7 

11,497 

5 

7    3  31.50 

2.2768 

22  83  21.7 

6.408 

5 

8  49  56.69 

3.1646 

15  15  21.9 

11.698 

6 

7    5  47.99 

2.2788 

22  26  53.5 

6.638 

6 

8  52    5.89 

3.1630 

15    3  48.0 

11.007 

7 

7    8    4.36 

2J717 

22  20  17.8 

6.667 

7 

6  54  14.94 

3.1496 

14  52    &.1 

11.090 

.8 

7  10  20.60 

2.2606 

22  13  34.7 

6.780 

8 

8  56  23.84 

3.1473 

14  40  25.2 

11.773 

9 

7  12  36.72 

2.2ff76 

22    6  44JJ 

6.903 

9 

8  58  32.61 

3.1449 

14  28  36.4 

11.854 

10 

7  14  52.71 

2.2664 

21  59  46.4 

7.024 

10 

9    0  41.23 

3.1436 

14  16  42.7 

11.885 

11 

7  17    8.57 

2.2631 

21  52  41.3 

7.145 

11 

9    2  49.72 

3.1403 

14    4  44J2 

13J016 

12 

7  19  24J» 

2.2608 

21  45  29.0 

7.366 

12 

9    4  58.07 

3.1880 

13  52  40.9 

13.004 

13 

7  21  39.87 

2JI666 

21  38    9.4 

7.886 

13 

9    7    6.28 

3.1866 

13  40  32.9 
13^20.3 

13-173  1 

14 

7  23  55.31 

2.2663 

21  30  42.7 

7.606 

14 

9    9  14.37 

3.1886 

13.348 

15 

7  26  10.62 

2.2689 

21  23    8.8 

7.638 

15 

9  11  22.32 

3.1814 

13  16    3.1 

13.»8 

16 

7  28  25.78 

2.2616 

21  15  28.0 

7.741 

16 

9  13  30.14 

3.1393 

13    3  41.5 

1SJ98 

17 

7  30  40.80 

2.2490 

21    7  40.0 

7.868 

17 

9  15  37.83 

9.1973 

12  51  15.4 

13.4T9 

18 

7  32  55.67 

2.2466 

20  59  45.0 

7.974 

18 

9  17  45.41 

3.1363 

12  38  44.9 

13,645 

19 

7  35  10.39 

.    2.2440 

20  51  43.1 

8.069 

19 

9  19  52.86 

3.1980 

12  26  10.0 

13j016 

20 

7  37  24.96 

2.2416 

20  43  34  J2 

8.204 

20 

9  22    0.19 

9.1313 

12  13  31.1 

13.086 

21 

7  39  39.38 

9.3S90 

20  35  18.5 

8.319 

21 

9  24    7.41 

3.1198 

12    0  47.9 

19.766 

22 

7  41  53.65 

3.2866 

20  26  55.9 

8.438 

22 

9  26  14.51 

3.1174 

11  48    0.5 

13.838 

23 

7  44    7.76 

3.2338 

20  18  26.5 

8.646 

23 

9  28  21.50 

3.1166 

11  35    9.1 

13.890 

24 

7  46  21.71 

3.3813 

N.20  -9  50.3 

8.667 

24 

9  30  28.39 

3.1189 

N.11  22  13.7 

19.966  . 
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GREENWICH  MEAN  TIME. 

TUE  MOON'S  BIGHT  ASCEK8I0N  AlO)  DECLIKATION. 

Hoar. 

Biff, 
forlm. 

DwUnatton. 

DIff. 
forlm. 

Boar. 

Bight  AfloetuUm. 

DUL 
forlm. 

Dlff. 
ftarlrn. 

THUl 

[tSDAl 

I  la 

SATURDAY   15. 

0 

9  30  28.39 

8 
S.1189 

N.lf  25^1^7 

11 
13.066 

0 

h     m     8 
11  11    0.21 

8 
3.1008 

N.  0    i   i.7 

14.818 

1 

9  32  35.17 

3.1131 

11    9  14.4 

184)31 

1 

11  13    6JJ7 

3.1017 

S.  0    9  45.7 

14.838 

^ 

9  34  41.85 

3.1106 

10  56  11.2 

184)86 

2 

11  15  12.42 

3.1083 

0  24  35.7 

14.887 

3 

9  36  48.43 

3.1069 

10  43    ASl 

18.148 

3 

11  17  18.66 

3.1048 

0  39  26.2 

14.846 

4 

9  38  54.92 

3.1074 

10  29  5a4 

18.311 

4 

11  19  25.00 

3.1066 

0  54  17.1 

14.861 

5 

9  41    1.31 

3.1067 

10  16  38.9 

18.S73 

5 

11  21  31.45 

3.1084 

1    9    8.3 

14.866 

6 

9  43    7.61 

S.104S 

10    3  20.8 

18.881 

6 

11  23  38.01 

3.1103 

123  59.8 

14.860 

7 

9  45  13.83 

3.1009 

9  49  59.2 

18.889 

7 

11  25  44.68 

3.1130 

1  38  51.5 

14.803 

8 

9  47  19.96 

3.1016 

9  36  34.1 

18.447 

8 

11  27  51.46 

3.1140 

153  43.3 

14.868 

9 

9  49  26.02 

3.1008 

9  23    5.6 

18.608 

9 

11  29  58.37 

3.1163 

2    8  35.1 

14.863 

10 

9  5132.00 

3.0990 

9    9  33,7 

18.666 

10 

11  32    5.41 

3.1188 

2  23  26.8 

14.861 

11 

9  53  37.90 

3.0977 

8  55  58.6 

184)13 

11 

11  34  12.57 

3.1306 

2  38  18.4 

14.868 

12 

9  55  43.73 

3.0966 

8  42  20.2 

184)66 

12 

11  36  19.87 

3.1339 

2  53    9.7 

14.868 

13 

9  57  49.50 

3AW66 

8  28  3a6 

13.717 

13 

11  38  27.32 

3.1363 

3    8    0.8 

14.848 

14 

959  55.20 

341946 

8  14  54.0 

18.708 

14 

11  40  34.91 

3.1376 

3  22  51.5 

14J841 

15 

10    2    0^ 

94)966 

8   1   a4 

18.818 

15 

11  42  42.64 

3.1800 

3  37  41.7 

14.883 

16 

10    4    a44 

3.0997 

7  47  15.8 

18.867 

16 

11  44  50iS 

3.1336 

3  52  31.4 

14.833 

17 

10    6  11.98 

34)990 

733  22^ 

184)16 

17 

11  46  58.56 

3.1864 

4    7  20.5 

14.813 

18 

10    8  17.48 

34)913 

7  19  26.0 

18.963 

18 

11  49    6.77 

3.1383 

4  22    8.9 

14.800 

19 

10  10  22.93 

34)996 

7    526.9 

144)07 

19 

11  51  15.15 

3.1410 

436  56.5 

14.786 

20 

10  12  28.34 

34»9e 

6  5125^2 

14i061 

20 

11  53  23.70 

3.1489 

4  5143.2 

14,770 

21 

10  14  33.71 

34W3 

6  37  20.8 

144)96 

21 

11  55  32.42 

3.1469 

5    6  28.9 

14.763 

22 

10  16  39.05 

34)688 

6  23ia8 

14.187 

22 

11  57  41.33 

3.1600 

5  21  13.6 

14.786 

23 

10  18  44.37 

34)886 

N.  6    9    4.4 

14.177 

23 

11  59  50.42 

3^681 

S.  5  35  57.2 

14.716 

FB 

aDAY 

14. 

SHI 

TOAY 

16. 

0 

10  20  49^ 

94)880 

N.  5  54  52^ 

14.917 

0 

12    1  59.71 

9.1664 

S.  5  50  39.5 

14.695 

1 

10  22  54.93 

34)877 

540  38.3 

14.366 

I 

12    4    9.19 

3.1606 

6    5  20.6 

144)73 

2 

10  25    0.19 

34»76 

5  26  2L8 

'14JZ98 

2 

12    6  18.87 

3.1630 

6  20    0.2 

14.648 

3 

10  27    5.43 

34)878 

5  12    3.1 

14.880 

3 

12    8  28.76 

3.1666 

6  34  3a4 

14.631 

4 

10  29  10.67 

34)673 

4  57  42.2 

14.866 

4 

12  10  38.85 

.3.1700 

6  49  15.1 

14.608. 

5 

10  31  15.90 

34»71 

4  43  19.3 

14.899 

5 

12  12  49.16 

3.1786 

7    3  50iJ 

14.670 

6 

10  33  21.13 

34»73 

4  28  54.3 

14.488 

6 

12  14  59.69 

3.1778 

7  18  2a5 

144M1 

7 

19  35  26.37 

34)874 

4  14  27.4 

14.468 

7 

12  17  10.44 

3.1810 

7  32  55.1 

14.610 

'8 

10  37  31.62 

34)876 

.  3  59  58.7 

14.498 

8 

12  19  21.41 

9.1847 

7  47  24.7 

14.477 

9 

10  39  36.88 

34)678 

3  45  28J2 

14.633 

9 

12  21  32.61 

3.1886 

8    1  52.3 

14.448 

10 

10  41  42.16 

34)881 

3  30  55.9 

144163 

10 

12  23  44.05 

3.1996 

8  16  17.9 

14.408 

11 

10  43  47.46 

34)686 

3  16  22.0 

14.678 

11 

12  25  55.73 

3.1967 

8  30  41.3 

144)71 

12 

10  45  52.78 

34)889 

3    1  4a5 

14.604 

12 

12  28    7.66 

3.2008 

8  45    2.4 

144)33 

13 

10  47  5ai3 

34)894 

2  47    9.5 

14.099 

13 

12  30  19.83 

3.3049 

8  59  21.1 

14.393 

14 

10  50    a51 

94)900 

2  32  31.0 

14.663 

14 

12  32  32.25 

3.3001 

9  13  37.4 

14.361 

15 

10  52    8.93 

34)907 

2  17  51.2 

14.674 

15 

12  34  44.93 

3.3186 

9  27  51.2 

14.307 

16 

10  54  14.40 

34)916 

2    3  10.1 

144)96' 

16 

12  36  57.87 

3.3179 

942    2.3 

14.163 

17 

10  56  19.91 

34)838 

148  27.8 

14.716 

17 

12  39  11.08 

3.3338 

9  56  10.8 

14.117 

18 

10  58  25.48 

34)933 

133  44.3 

14.784 

18 

12  41  24.55 

3.3369 

10  10  ia4 

144)69 

19 

11    0  31.10 

34)941 

1  18  59.7 

14.761 

19 

12  43  38iK) 

3.3318 

10  24  19.1 

144)90 

20 

11    2  36.78 

94)963 

1    4  14.2 

14.766 

20 

12  45  52.31 

3.3860 

10  38  18.8 

18.900 

21 

11    4  42ii3 

34)968 

0  49  27.8 

14.781 

21 

12  48    a61 

3.^06 

10  52  15.4 

13.916 

22 

11    6  48^ 

34)976 

0  34  40.5 

14.796 

22 

12  50  21.19 

3.3468 

11    6    8.8 

13.863 

23 

11    8  54.23 

34)989 

0  19  52.4 

14.807 

23 

12  52  36.05 

3.3600 

11  19  5a9 

13.807 

24 

11  11    0^1 

3.1008 

N.  0   5   a7 

14p818 

24 

12  54  51J20 

3.3660 

S.11  33  45.6 

18.760 

1 
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IX. 


GREENWICH  MEAN  TIME. 

THK  MOON'S  RIGHT 

ASCENSION  AN1>  DECLINATION. 

mmt. 

Right  Asetasion. 

DHT. 
Ibrlm. 

SodliMttloii. 

Dur. 

forlm. 

aonr. 

DIff. 
forlm. 

-^. 

DUL 

forlm. 

MONDA 

Y   17. 

WEDNESDAY  19. 

0 

h    m     s 
12  54  51.20 

s 
3.9600 

S.  if  3^4^.6 

18.760 

0 

h    a     a 
14  49  25.32 

■ 
3.6984 

S.2(f5d   6^ 

9J086 

1 

12  57    6.65 

9.9000 

11  47  28.9 

18.601 

1 

14  51  56.89 

9Jn67 

21    4  68.5 

8JB9T 

3 

12  59  22.40 

9.9649 

12    1    8.5 

18.e99 

2 

14  54  28.77 

9.5840 

21  13  48.1 

8.766 

3 

13    1  38.44 

9.9009 

12  14  44.4 

13.667 

3 

14  57    0.97 

Sa»898 

21  22  29.2 

8.614 

4 

13    3  54.79 

9.9760 

12  28  16.6 

13.604 

4 

14  59  33.48 

9«5444 

21  81    1.8 

8.479 

5 

13    6  11.45 

3J»01 

12  41  44.9 

13.488 

5 

15    2    6.30 

9.64»6 

21  39  25.8 

8.997 

6 

13    8  28.41 

9.9863 

12  55    9J2 

13.871 

6 

15    4  39.42 

9.6545 

21  47  41.0 

8.181 

7 

13  10  45.69 

9.9906 

13    9  29.4 

13.809 

7 

15    7  12.84 

3.6095 

21  55  47.5 

8.6S6 

8 

13  13    3.28 

9.9966 

13  21  45.5 

13.939 

8 

15    9  46.56 

9.6645 

22    3  45.0 

7.687 

9 

13  15  21.19 

9.9019 

13  34  57.3 

13.160 

9 

15  12  20.58 

3.5093 

22  1133.5 

7.786 

10 

13  17  39.43 

9.8006 

13  48    4.7 

13.066 

K) 

15  14  54.88 

3.5789 

22  19  13.0 

IMa 

11 

13  19  57.99 

9.3190 

14    1    7.6 

13.011 

11 

15  17  29.45 

3.0765 

22  26  43.3 

7.468 

12 

13  22  16.87 

9.8174 

14  14    6.0 

13483 

12 

15  20    4.30 

3.5880 

22  34    4.4 

7.978 

13 

13  24  36.08 

9.8990 

14  26  59.6 

19.854 

13 

15  22  39.42 

9.5675 

22. 41  16.1 

7.116 

14 

13  26  55.62 

9.8986 

14  39  48.5 

19.774 

14 

15  25  14.81 

3.5919 

22  48  18.4 

6M0 

15 

13  29  15.50 

9.884D 

14  52  32i> 

19.099 

15 

15  27  50.45 

3.5061 

22  55  11J2 

6.860 

16 

13  31  35.71 

9.8890 

15    5  11.5 

19.007 

16 

15  30  26.35 

3.0008 

23    154.4 

0.640 

17 

13  33  56JJ6 

9.8469 

15  17  45.4 

194»9 

17 

15  33    2.49 

3.80U 

23    8  28.0 

0.479 

18 

13  36  17.14 

9.8609 

15  20  14.1 

19.484 

18 

15  35  38.88 

3.0064 

23  14  51.9 

6.617 

19 

13  38  38.37 

9.8666 

15  32  37.5 

19.840 

19 

15  38  15.50 

3.6191 

23  21    6.1 

6.164  I 

20 

13  40  59.94 

9.8094 

15  54  55.6 

19.966 

20 

15  40  52.34 

3.6158 

23  27  10.4 

5.600  1 

21 

13  43  21.86 

9.8061 

16    7    8.1 

19.109 

21 

15  43  29.40 

3.6196 

23  33    4.8 

6je94 

22 

13  45  44.12 

9.8789 

16  19  15.0 

19-067 

22 

15  46    6.68 

3.«no 

23  38  49.8 

Mas 

23 

13  48    6.73 
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THE  MOON'S  RIGHT 
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5  54    3.7 

13.803 

21 

23  49  34.60 

1.8897 

427    2.3 

19.608 

22 

22  22  37iJl 

1.0049 

5  41    3.8 

184)08 

22 

23  51  23:96 

1.6996 

4  39  38.1 

19.683 

23 

22  24  31.36 

1.0018 

5  28    3.3 

134)13 

23 

23  53  1:3.31 

1.8936 

4  52  12.3 

19.668 

24 

22  26  25.31 

1.8976 

S.  5  15    2.^ 

134)33 

24 

23  55    2.66 

1.8396 

N.  5    4  45.1 

19.638 

XII. 
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GREENWICH  MEAN  TIME. 

THB  MOON'S  RIGHT  A8C£K8ION  AlID  DECLIKATION. 

Door. 

UghtiJOMHlOII. 

DUL 
fbrlm. 

DMUMitini. 

DUU 
fbrlm. 

-■ 

Bight  AiMMton. 

DUL 
forlm. 

Diff. 
ibrlm. 

SATURDAY  29. 

SUNDAY 

30. 

0 

h    m     ■ 
23  55    2.66 

■ 

N.  ^  ^  4^.1 

• 
18.888 

0 

h       U       8 

0  38  58.96 

• 
1.8460 

N.  ^5^3dU 

H 

11.731 

1 

23  56  52.03 

13299 

5  17  16.3 

18.806 

1 

0  40  49.71 

1.8461 

10    8  12.4 

11.679 

2 

23  58  41.41 

i.8asi 

5  29  45.8 

is.4n 

2 

0  42  40.57 

1.8485 

10  19  51.9 

11.687 

3 

0    0  30.81 

1.88W 

5  42  13.6 

18.480 

3 

0  44  31.53 

1.8A08 

10  31  28.9 

11.696 

4 

0    2  20i22 

1.8888 

5  54  39.8 

18.483 

4 

0  46  22.61 

1.8033 

10  43    3.3 

11.663 

5 

0    4    9.66 

1.884S 

6    7    4.2 

18.898 

5 

0  48  13.80 

1.8641 

10  54  35.1 

11.607 

6 

0    5  59.13 

1.8M8 

6  19  26.9 

18J68 

6 

0  50    5.11 

1.8663 

11    6    4JJ 

11.468 

7 

0    7  48.64 

1.89M 

6  31  47.8 

18.883 

7 

0  51  56ii5 

1.8668 

11  17  30.7 

11.418 

8 

0    9  38.18 

ijsm 

6  44    6.8 

13.801 

8 

0  53  48.11 

1.8604 

11  28  54.4 

11.373 

9 

0  11  27.76 

1.8960 

6  56  23.9 

18.969 

9 

0  55  39.80 

1.8636 

11  40  15.4 

11.836 

10 

0  13  17^ 

1.8^4 

7    8  39.1 

13^87 

10 

0  57  31.62 

1.8648 

11  51  33.5 

11.3n 

11 

0  15    7.07 

1.8988 

7  20  52.3 

13.804 

11 

0  59  23.58 

1.8671 

12    2  48,7 

11.380 

13 

0  16  56.79 

1.8991 

7  33  ao 

18.173 

12 

1    1  15.68 

1.8696 

12  14    1.1 

11.183 

1  13 

0  18  46.57 

1.8808 

7  45  12.9 

13.187 

13 

1    3    7.92 

1.8719 

12  25  10.5 

11.183 

1  14 

0  20  36.42 

1.881S 

7  57  20.1 

13.103 

14 

1    5    0.31 

1.8744 

12  36  17.0 

11.063 

15 

0  22  26.33 

1.8S98 

8    925J2 

1%/m 

15 

1    6  52.85 

1.8769 

12  47  20.4 

11.083 

16 

0  24  16.30 

1.8SM 

8  21  28.1 

18U»1 

16 

1    8  45.54 

1.8796 

12  58  20.8 

10.980 

17 

0  26    6.34 

1.8S40 

8  33  28.9 

11.998 

17 

1  10  38.39 

1.8631 

13    9  18.0 

10.938 

18 

0  27  56.46 

1.8860 

8  45  27i> 

11JW7 

18 

1  12  31.40 

1.8848 

13  20  12J2 

10.876 

.  19 

0  29  46.66 

1.8178 

8  57  23.8 

11.919 

19 

1  14  24.57 

1.8676 

13  31    3JJ 

10.833   ; 

ao 

0  3136.94 

1.8897 

9    9  17.8 

11.881 

20 

1  16  17.90 

1.8908 

13  41  51.0 

10.770 

21 

.     0  33  27.31 

1.84D1 

9  21    9i> 

11.843 

21 

1  18  11.41 

1.8983 

13  52  35.6 

10.716 

22 

0  35  17.76 

1.8417 

9  32  58.9 

11.808 

22 

1  20    5.09 

1.8960 

14    3  16.8 

10.660 

23 

0  37    8.31 

1.8488 

9  44  45.9 

11.168 

23 

1  21  58.94 

1.8990 

14  13  54.7 

10.604 

24 

0  38  58.96 

1.84fi0 

N.  9  56  30.4 

11.731 

24 

123  52.98 

1.0038 

N.14  24  29JJ 

10A18 

PHASE 

S  OF  TI 

[E   MOON. 

%  New  Moon,    .    . 

d 

...      8 

h       m 

1  38; 

3 

J>  ilrst  Quarter,     . 

. 

...     15 

10      \QX 

J 

O  Full  Moon,     .     . 

. 

...    22 

2    23. 

3 

C  Last  Quarter,     . 

.    .    .    . 

...    29 

14    40. 

7 

(T   Anoffee.    . 

d      h 
3    10. 

0 

C  Perigee,   .    .    . 

19      4. 

D 

\ 
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xni. 


GBEENTOLCH  MEAN 

riME. 

n 

LI7NAR  DISTANCES.                                                               1 

1 

Star's  Name 

and 

Pdalfloiu 

Noon. 

P.L. 

Of 
Dlff. 

imi. 

P.L. 

«f 

Dlff. 

VP». 

P.L. 

Of 
Dlff. 

IXh. 

P.L. 
of 

no. 

Antares 
a  AquilaB 
a  Anetis 
Sun 

W. 
W. 
E. 
£. 

105°13'rf 
55  36  15 
42  51  52 

78  10  30 

Mas 

S846 

aoes 

SMS 

106°43'3i^ 
56  50  30 
41  23    1 
76  48    6 

8084 
8834 
8074 
8400 

108^3'    # 
58    5    7 
39  54  20 
75  25  50 

8041 
8806 

8083 
8408 

109°  42' 2^ 

5920    3 
38  25  49 
74    3  42 

8047 
STBB 
8001 
8414 

2 

Antares 
a  AqailaD 
FonuJliaot 
aArietis 

Sun 

W. 

W. 

W. 

£. 

£. 

117    7  45 
65  38  53 
41  31  10 
31    5  56 
67  14  37 

S069 

41M 
S186 
S4S8 

118  36  32 
66  55  21 
42  40  15 
29  38  30 
65  53    3 

sons 

8707 
4108 
8147 
8441 

120    5  16 
68  12    1 
43  50  14 
28  11  16 
64  31  33 

8076 
8006 
4050 
8168 
8446 

121  33  56 
69  26  52 
45    1    4 
26  44  14 
63  10    7 

80T7 
8067 
4004 
8110 
844« 

8685 

rm 

9610 
8460 

3 

a  AquilflB 
Fomalhaut 
aPegasi 
Sun 

W. 
W. 
W. 
E. 

75  55  29 
51    5  43 
28  13    1 
56  23  25 

9fM 

S81S 

ans 
S4«a 

77  13  14 
52  20  26 
29  28  32 
55    2    7 

1688 

8790 
1710 
84fi(i 

78  31    7 
53  35  40 
30  45    8 
53  40  49 

8688 
1768 
8668 
8463 

79  49    6 
54  51  21 
32    240 
52  19  31 

4 

a  AqoilflB 
Fomalhaut 
aPegasi 
Sun 

W. 
W. 
W. 
£. 

86  20  37 
61  16    0 
38  41  28 
45  32  33 

sooo 

8681 
8440 
S440 

87  39  11 
62  34    1 
40    2  59 
44  11    2 

8006 
8613 
8416 
8487 

88  57  50 
63  52  22 

41  24  59 

42  49  27 

8603 
8606 
8803 

8484 

90  16  33 
65  11    2 
42  47  25 
41  27  49 

867* 

8481 

5 

a  Aquilie 

Fomalhant 

aPegaai 

Sun 

W. 
W. 
W. 
E. 

96  51    2 
71  48  33 
49  45  23 
34  38  29 

86W 
SfiOS 

8S79 

98  10    3 
73    8  50 
51    9  59 
33  16  22 

8676 
8484 
8968 
8403 

9929    5 
74  29  21 
52  34  54 
31  54    8 

8678 
8483 
n40 
8808 

100  46    9 
75  50    5 
54    0    5 
30  31  49 

8078 
841V 
89S6 

10 

Sun 

Jopiter 

B^gulos 

Satiun 

Spica 

W. 

£. 
£. 
E. 
E. 

22  27  20 

39  47  56 
45  55  59 
51  52  30 

99  56  30 

8078 
9WI 
9740 
3375 
S7S4 

2356    2 
38  13  24 
44  20  12 
50  17  29 
98  20  22 

80ft» 
9793 
9783 

3966 
9716 

25  24  58 

36  38  45 
42  44  14 
48  42  19 
96  44    2 

8061 
3786 
3r36 
3761 
3706 

26  54    8 
35    3  57 
41    8    7 
47    7    0 
95    730 

3T7» 
9717 
3766 
9007 

11 

Sun 

Jupiter 

R^ulufl 

Satum 

Spica 

E. 
£. 
E. 
E. 

34  23  23 
27    8  12 
33    5  16 
39    823 
87    1  53 

SOSft 

3768 

9S87 

vem 

3668 

35  53  54 
25  32  49 
31  28  18 
37  32  18 
85  24  10 

3076 
3766 
3681 
3733 
9644 

37  24  38 
23  57  24 
29  51  13 
35  56    7 
83  46  15 

3066 
3766 
3676 
3718 
3635 

38  55  35 
22  21  59 

28  14    1 
34  19  51 

82    8    8 

9064 
3760 
3678 
9716 

12 

Sun 

Mars 

Satum 

Spica 

Antares 

W. 

W. 

E. 

E. 

E. 

46  33  30 
22  29  12 
26  18    6 
73  54  33 
119  33  52 

3006 
9705 
3790 
3663 
3677 

48    5  42 
24    3  46 
24  41  53 
72  15  14 
117  54  26 

3804 
3185 
3130 
3674 
3660 

49  38    8 
25  38  34 
23    5  51 
70  35  43 

116  14  48 

9864 
3776 
9T40 
3664 
3660 

50  10  47 
27  13  34 
21  30    4 
68  55  59 
114  34  56 

9074 
3766 
3767 
8666 
S661 

13 

Sun 
Man 
Spica 
ADtAves 

W. 
W. 
E. 
E. 

58  57  11 

35  11  47 

60  34  21 

106  12  34 

3036 
3717 
3613 
9606 

60  31    5 
3648    4 
58  53  25 

104  31  28 

3816 
3107 
3604 
3406 

62    5  13 

38  24  35 

57  12  17 

102  50    9 

3806 
3606 
3405 

9467 

63  39  34 
40    1  18 
55  30  57 

101    8  38 

3706 

8487 
8477 

14 

Sun 
Mars 
Spica 
Antares 

W. 
W. 
E. 
E. 

71  34  32 
48    8    8 
47    1  15 
92  37  48 

3747 
3640 
3444 
3483 

73  10  10 
49  46    9 
45  18  43 
90  54  59 

3737 
3630 
3436 
3434 

74  46    2 
51  24  23 
43  35  58 
89  11  58 

3737 
3631 
3437 
3415 

76  22    7 
53    2  50 
41  53    2 

87  28  44 

3716 
8611 
8410 
8406 

15 

Sun 

W. 

84  25  44 

3060 

86    3    6 

3668 

87  40  41 

3640 

89  18  29 

8640 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCSa 

^5 

1 

Ster'sNuM 

and 

Ponflon* 

Ifidrnght 

P.L. 
DHL 

XVh- 

P.L. 

of 

Diff. 

xvnpi. 

P.L. 

of 

DIff. 

XXTi>- 

P.L. 

or 

Diff. 

Antares 
aAqnils 
aArustia 
8m 

W. 
W. 
£. 
£. 

llfll'4l 
60  35  18 
36  57  29 
72  41  41 

9m 

rm 

8101 

t4a» 

112°40'55 
61  50  49 
35  29  20 
71  19  47 

8000 

8787 
8110 
8490 

ni  9'  5^ 

63    636 
34    1  22 
69  57  59 

8061 
1744 
8118 
8480 

115°38'5d 
64  22  37 
32  33  34 
68  36  16 

8066 

8790 
8190 
8483 

9 

Antares 
a  AqailflB 
Fomalluuit 
a  Arietis 
Sun 

W. 
W. 
W. 
£. 

£. 

123    234 
70  45  53 
46  12  40 
25  17  26 
61  48  43 

1079 

ion 

Ml 

0180 

ai4e 

124  31    9 
72    3    4 
47  24  58 
23  50  53 
60  27  21 

8081 
8000 

1090 
8108 
8400 

125  59  42 
73  20  24 
48  37  57 
22  24  36 

'59    6    1 

8081 
8009 
8886 

8B10 
8469 

127  28  15 
74  37  52 
49  51  32 
20  58  39 
57  44  43 

3063 
8668 

8860 
8388 
8463 

3 

a  AquiliB 

Fomalbaat 

aPegaai 

Sun 

w. 

W. 

w. 

£. 

81    7  13 
56    729 
33  21    4 
50  58  11 

8091 
8718 
8B00 
8440 

82  25  25 
57  24    2 
34  40  12 
49  36  49 

8010 
8001 
8083 

•447 

83,43  43 
58  40  59 
36    0    1 
48  15  26 

8000 

8660 
S197 
8440 

85    2    8 
59  58  19 
37  20  28 
46  54    1 

8006 

8649 
8408 

84a 

4 

a  Aqube 
FmnaQisiil 

W. 
W. 

w. 

£. 

91  35  20 
66  29  59 
44  10  17 
40    6    7 

•DOB 
8B00 

8840 
8490 

92  54  11 
67  49  14 
45  33  32 
38  44  20 

8B89 

8048 
8881 
8499 

94  13    5 
69    845 
46  57    8 
37  22  28 

8678 
8686 

8819 
8417 

9532    3 
70  28  31 
48  21    6 
36    0  31 

8677 
8690 

8906 
8418 

5 

aAqvSim 
Fomslhaat 

Sun 

W. 
W. 

w. 

£.. 

102    7  13 
77  11    3 
55  25  33 
29    9  23 

8078 
S4M 
8391 
8807 

108  26  17 
78  32  13 
56  51  17 
27  46  52 

8676 
8448 
8908 

8881 

104  45  19 
79  53  35 
58  17  17 
26  24  14 

8676 
8488 

8198 
8870 

106    4  21 
81  15    9 
59  43  34 
25    1  30 

8677 
8436 
8181 
8870 

10 

Sun 
Jupiter 

Saturn 
Spica 

W. 
£. 
£. 
£. 
E. 

28  23  32 
33  29    1 
39  31  50 
45  31  33 
93  30  46 

8090 

9778 
9710 
9748 
9888 

29  53    9 
31  53  58 
37  55  24 
43  55  57 
91  53  50 

8018 
9708 
9704 
9749 
9079 

31  23    0 
30  18  48 
36  18  50 
42  20  13 
90  16  42 

8007 
9764 
90O6 
9786 
9671 

3263    5 
28  43  33 
3442    7 
40  44  21 

88  39  24 

9900 
9700 
9009 
9783 
3003 

11 

Sun 
Jupiter 

Satam 
Sinca 

W. 
£. 
£. 
E. 
£. 

40  26  45 
20  46  39 
26  36  45 
32  43  32 
80  29  49 

9048 
9700 
9019 
9718 
9010 

41  58    7 
19  11  26 
24  59  27 
31    7  10 

78  61  18 

9086 

9776 
9070 
9719 
9000 

43  29  42 
17  36  26 
2322    7 
29  30  46 
77  12  35 

9096 
3191 
9671 
9718 
9000 

45    129 
16    1  46 
21  44  48 
27  54  24 
75  33  40 

9914 
3811 
3074 
9110 
9601 

12 

Son 

Mars 

Satuni 

Spica 

Antares 

W. 

W. 

£. 

E. 

E. 

52  43  39 
28  48  47 
19  54  40 
67  16    4 
112  54  53 

9006 
9780 
9780 
9848 
9041 

54  16  44 
30  24  13 
18  19  46 
65  35  57 
111  14  37 

9866 
9T40 
9814 
9689 
9688 

55  50    0 
31  69  52 
16  45  36 
63  55  37 
109  34    9 

9046 
2787 
3061 
9699 
9699 

57  23  29 
33  35  43 
15  12  27 
62  15    5 
107  53  27 

9886 
9797 
9097 
9631 
3616 

13 

Sun 
Mars 
Spica  , 
Antar^ 

W. 
W. 
E. 
E. 

65  14    8 
41  38  13 
53  49  25 
99  26  53 

3180 
9978 
9478 
9408 

66  48  55 
43  15  22 
52    7  41 
97  44  55 

9T70 
9006 
9409 
9400 

68  23  54 
44  52  45 
50  25  44 

96    246 

9766 
9060 
3461 
9460 

69  59    7 
46  30  20 
48  43  36 
94  20  23 

9760 
9049 
9463 
3443 

14 

Sun 
Mars 

SfHca 
Antares 

W. 

w. 

E. 
E. 

77  58  25 
54  41  30 
40    9  55 
85  45  17 

9707 
9001 
9419 

79  34  66 
56  20  23 
38  26  37 
84    1  37 

9006 
9600 
9409 
9888 

81  11  39 
57  59  28 
3643    7 

82  17  45 

9069 
9863 
9806 

9878 

82  48  35 
59  38  46 
34  59  27 
80  33  39 

3678 
3674 
3880 
9870 

15 

Sun 

W. 

90  56  30 

9080 

92  34  44 

9091 

94  13  10 

9019 

95  51  49 

9004 

14 
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XV. 


GREENWICH  MEAN  TIMB, 

LUNAB  DISTANCES. 

!ij 

8ter*i  NuM 

P.L. 

P.L. 

P.L. 

P.L. 

15 

and 

Noon. 

of 

nih. 

or 

Vlh. 

of 

IX>- 

of 

Poddon. 

DUL 

Utt. 

Diff. 

DI& 

Man 

W. 

61°18'l# 

30M 

6258'    ^ 

3666 

64^55 

3646 

66^18'    9 

3687 

Jupiter 

W. 

2646    1 

SUM 

28  28    4 

3460 

30  10  28 

S486 

31  53  11 

948S 

B^us 

W. 

21  25  24 

am 

23    8    8 

3410 

24  51  15 

3404 

26  34  44 

3080 

Saturn 

W. 

15  56  30 

96» 

17  33  52 

9610 

19  12  34 

3668 

20  52  20 

soao  : 

Spica 

E. 

33  15  37 

388S 

31  31  38 

9876 

29  47  29 

3871 

28    3  12 

9M4 

Aiitares 

E. 

78  49  21 

SWl 

77    4  50 

3868 

75  20    7 

3848 

73  35  10 

3SB6 

16 

Sux 

W. 

97  30  39 

3504 

99    9  42 

3666 

100  48  57 

2677 

102  28  24 

9068 

Man 

W. 

74  42    7 

9403 

76  23  31 

3468 

78    5    8 

S476 

79  46  57 

3407 

Jupiter 

W. 

40  31    7 

S80T 

42  15  29 

3867 

44    0    6 

384B 

45  44  56 

3887 

Begulus 

W. 

35  17  27 

ssaa 

37    2  54 

9813 

38  48  36 

3802 

40  34  32 

990a 

Saturn 

W. 

2922    4 

340S 

31    5  35 

3886 

32  49  31 

3870 

34  33  49 

3866 

Antarefl 

E. 

64  47  18 

fOM 

63    1    7 

3384 

61  14  44 

2377 

59  28  11 

3908 

a  Aquiln 

E. 

116    1  54 

90fi8 

114  30  49 

3081 

112  59  10 

3006 

111  26  58 

9888 

17 

Sun 

W. 

110  48  30 

96» 

112  29    3 

9633 

114    9  46 

3616 

115  50  39 

9607 

Man 

W. 

88  18  47 

3496 

90    1  42 

3431 

91  44  47 

3416 

9328    1 

2408 

Jupiter 

W. 

54  32  23 

3397 

56  18  27 

3980 

58    443 

3383 

59  51    9 

2976 

ReguluB 

W. 

49  27  39 

3340 

51  14  54 

2341 

53    220 

2384 

54  49  57 

2227 

Saturn 

W. 

43  20    0 

3396 

45    6    3 

3980 

46  52  19 

3370 

48  38  49 

2271 

Antares 

E. 

50  32  31 

S3S3 

48  44  52 

9936 

46  57    2 

3319 

45    9    4 

231S   j 

a  AquilsB 

£. 

103  39  18 

3703 

102    4  39 

3777 

100  29  41 

2768 

98  54  25 

976a 

18 

Sun 

W. 

124  17  14 

3480 

125  58  55 

3470 

127  40  43 

3470 

129  22  38 

2406  ! 

Man 

W. 

102    6  17 

9881 

103  50  19 

3876 

105  34  28 

3873 

107  18  43 

2888 

Jupiter 

W. 

68  45  39 

3346 

70  32  58 

3343 

72  20  23 

3988 

74    7  54 

23SS 

Regulus 

W. 

63  50  26 

3196 

65  38  57 

3108 

67  27  35 

9188 

69  16  20 

2184 

Saturn 

W. 

57  34    8 

3387 

59  21  41 

3381 

61    9  22 

3996 

62  57  11 

2222 

Antares 

E. 

36    7    5 

3188 

34  18  20 

3184 

32  29  28 

9181 

30  40  32 

2177 

a  Aquil9 

E. 

90  54  51 

3718 

89  18  28 

3708 

87  41  59 

9707 

86    528 

9786 

19 

Man 

W. 

116    1    8 

3SM 

117  45  46 

3866 

119  30  26 

9864 

121  15    7 

2368 

Jupiter 

W. 

83    6  48 

3390 

84  54  46 

3910 

86  42  45 

9916 

88  30  46 

2218   > 

Re^ulus 

W. 

78  21  24 

3171 

80  10  35 

9160 

81  59  49 

9169 

83  49    4 

2168   1 

Saturn 

W. 

71  57  42 

3306 

73  46    0 

9904 

75  34  21 

3308 

77  22  44 

2908 

Spica 

W. 

24  21    2 

3104 

26    939 

9190 

27  58  22 

3186 

29  47  10 

2184 

E. 

78    3    4 

9730 

76  26  51 

9798 

74  50  48 

9787 

73  14  57 

2747 

FomaLhaut 

£. 

102  57  32 

3000 

101  18  49 

9601 

99  39  56 

9696 

98    055 

2681 

90 

Jupiter 

W. 

97  30  30 

3396 

99  18  19 

9390 

101    6    3 

2989 

102  53  43 

2286 

Be^UB 

W. 

92  55    8 

3174 

94  44  15 

9177 

96  33  17 

2180 

98  22  14 

2184 

Saturn 

W. 

86  24  32 

3306 

88  12  48 

9311 

90    059 

2914 

91  49    5 

2218 

Spica 

W. 

38  51  57 

3179 

40  40  56 

3181 

42  29  52 

9183 

44  18  46 

2186 

a  Aquiln 

E. 

65  20    3 

3683 

63  46  17 

3856 

62  13    2 

9888 

60  40  21 

2912 

Fomalhaut 

E. 

89  45    4 

3601 

88    5  57 

3606 

86  26  55 

9699 

84  47  59 

9606 

aPegasi 

E. 

110  45  22 

3833 

108  59  56 

3833 

107  14  29 

9838 

105  29    3 

2894 

31 

Jupiter 

W. 

111  50  22 

9964 

113  37  14 

3371 

115  23  56 

3370 

117  10  26 

2988 

Regius 

W. 

107  25  16 

3313 

109  13  26 

3318 

111    1  26 

3927 

112  49  14 

2934 

Saturn 

W. 

100  47  55 

3346 

102  35  15 

2368 

104  22  23 

3960 

105    9  21 

2908 

Spica 

W. 

53  21  51 

3306 

55  10    6 

3316 

56  58  11 

3239 

58  46    6 

9300 

a  Aquil» 

E. 

53    7  47 

8116 

51  39  57 

8170 

50  13  12 

S381 

48  47  37 

8986 

Fomalhaut 

E. 

76  36    0 
96  42  36 

3867 

74  58  22 

3673 

73  21    4 

9688 

71  44    8 

9706 

aPegasi 

E. 

3841 

94  57  36 

3847 

93  12  45 

9865 

91  28    5 

9889 

J 
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^4 
15 

Sturl  Kame 

P.L. 

P.L. 

P.L. 

P.L. 

and 
Poflidon 

Midnight. 

Of 
Uff. 

XVk- 

of 

DifL 

XVUPi. 

of 

IHff. 

9510 

XXPi. 

of 
DHL 

Mars 

W. 

efs^si 

8597 

69°  3^     6 

8618 

71°19'5l 

73°   0'5l 

9800 

Jupiter 

W. 

33  36  13 

9411 

35  19  32 

9800 

37    3    8 

9888 

38  47    0 

3818 

Begulus 

W. 

28  18  35 

forn 

30    2  49 

9850 

31  47  23 

9846 

33  32  16 

3888 

Satam 

w. 

22  32  58 

94M 

24  14  21 

9465 

25  56  23 

9441 

27  38  59 

3491 
9854 

Spica 

E. 

26  18  46 

flSSl 

24  34  15 

8357 

22  49  38 

9364 

21    4  57 

Antares 

E. 

71  50    1 

8896 

70    4  39 

3817 

68  19    4 

3300 

66  33  17 

9800 

16 

Sun 

W. 

104    8    3 

SIMO 

105  47  54 

9651 

107  27  56 

3544 

109    8    8 

3887 

Mara 

W. 

81  28  57 

3400 

83  11    8 

3451 

84  53  30 

9448 

8636    8 

9486 

Jupiter 

w. 

47  30    1 

9839 

49  15  18 

3890 

51    0  48 

9813 

52  46  30 

9804 

Begulus 

w. 

42  20  42 

3988 

44    7    7 

9974 

45  53  45 

9965 

47  40  36 

99ff7 

Saturn 

w. 

36  16  28 

SS48 

36    3  25 

3881 

39  48  40 

3819 

41  34  12 

9806 

Antares 

E. 

57  41  25 

S96I 

55  54  28 

3953 

54    720 

3946 

52  20    1 

9930 

a  Aqnil» 

E. 

109  54  17 

9B03 

108  21    9 

3843 

106  47  35 

9898 

105  13  37 

9807 

17 

Sw 

W. 

117  31  42 

3S01 

119  12  54 

3496 

120  54  13 

3490 

122  35  40 

9485 

Mara 

W. 

95  11  24 

3408 

96  54  55 

3897 

9d  38  34 

3801 

100  22  22 

9386 

Jupiter 

W. 

61  37  45 

3988 

63  24  31 

3968 

65  11  25 

^3957 

66  58  28 

9351 

Begulus 

W. 

56  37  45 

9331 

58  25  41 

3314 

60  13  47 

3908 

62    2    2 

3903 

Saturn 

W. 

50  25  31 

9968 

52  12  25 

9956 

53  59  29 

3349 

55  46  44 

3343 

Antares 

E. 

43  20  56 

9906 

41  32  40 

9909 

39  44  16 

3197 

37  55  44 

3109 

a  AquilsB 

E. 

97  18  54 

9741 

95  43    9 

9788 

94    7  13 

3795 

92  31    6 

3710 

18 

SiJjf 

W. 

131    4  39 

3469 

132  46  45 

9460 

134  28  54 

3458 

136  11    6 

9456 

Mara 

W. 

109    3    4 

3866 

110  47  29 

9869 

112  31  59 

3350 

114  16  32 

9857 

Jupiter 

W. 

75  55  32 

3380 

77  43  15 

9937 

79  31    2 

3335 

81  18  53 

9993 

Begulus 

W. 

71    5  12 

3180 

72  54    9 

3177 

74  43  11 

3175 

76  32  16 

3173 

Saturn 

W. 

64  45    6 

3318 

66  33    7 

9314 

68  21  14 

3310 

70    9  26 

3306 

Antares 

E. 

28  51  30 

3175 

27    2  25 

9173 

25  13  17 

9173 

2324    7 

3160 

a  Aqniln 

E. 

84  28  56 

9707 

82  52  25 

9707 

81  15  54 

3700 

79  39  26 

9718 

19 

Mara 

W. 

122  59  49 

9854 

124  44  30 

3855 

126  29    9 

38OT 

128  13  46 

9850 

Jupiter 

W. 

90  18  45 

3210 

92    6  44 

3390 

93  54  42 

3293 

95  42  37 

9938 

Begulus 

w. 

85  38  18 

3160 

87  27  32 

3170 

89  16  45 

3170 

91    5  57 

3171 

Saturn 

w. 

79  11    7 

3908 

80  59  30 

3904 

82  47  52 

3904 

84  36  13 

3906 

Spica 

w. 

31  36    2 

3191 

33  24  58 

3170 

35  13  57 

3178 

37    258 

3179 

a  Aquike 

E. 

71  39  20 

srr6o 

70    4    0 

9T74 

68  28  58 

9791 

66  54  18 

2810 

Fomalbaut 

E. 

96  21  48 

3580 

94  42  38 

3088 

98    326 

3588 

91  24  14 

3560 

20 

Jupiter 

W. 

104  41  18 

3980 

106  28  47 

3945 

108  16    7 

3351 

110    3  19 

3957 

Begulus 

W. 

100  11    5 

9188 

101  59  50 

3104 

103  48  27 

3199 

105  36  56 

3205 

Saturn 

W. 

93  37    5 

9938 

95  24  59 

3297 

97  12  46 

3988 

99    0  25 

3380 

Spica 

W. 

46    735 

9180 

47  56  19 

3103 

49  44  57 

3196 

51  33  27 

9303 

a  AquilflB 

E. 

59    8  18 

9046 

57  36  57 

3961 

56    6  21 

8028 

54  36  37 

8061 

Fomalhaut 

E. 

83    9  11 

3613 

81  30  33 

3699 

79  52    8 

3683 

78  13  56 

3643 

oPegaai 

E. 

103  43  38 

9835 

101  58  15 

9897 

100  12  55 

3889 

98  27  42 

3387 

21 

Jupiter 

W. 

118  56  43 

9906 

120  42  48 

3807 

122  28  38 

3315 

124  14  15 

3897 

Begins 

W. 

114  36  51 

9948 

116  24  14 

3953 

118  11  24 

3963 

119  58  20 

2971 

Saturn 

W. 

107  56    6 

9978 

109  42  38 

3287 

111  28  57 

3307 

113  15    1 

9806 

Spica 

W. 

60  33  49 

3988 

^21  20 

3245 

64    8  40 

3355 

65  55  46 

2964 

a  Aqnilfls 

E. 

47  23  22 

8860 

46    030 

8440 

44  39    9 

8538 

43  19  27 

8684 

Fomalhaut 

E. 

70    7  36 

9795 

68  31  29 

9746 

66  55  50 

3768 

65  20  42 

9704 

aPegasi 

E. 

89  43  36 

38T1 

87  59  19 

3870 

86  15  14 

3880 

84  31  23 

9899 
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32 

8tu>8  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

Ulh. 

or 

Vlh. 

of 

I». 

or 

Poaitkm. 

Dur. 

DHL 

DUL 

Bur. 

Satom 

W. 

115°  0*4^ 

3318 

116°  46' 212 

3380 

118°  31' 3^ 

3343 

120°  16' 3^ 

3866 

Spica 

W. 

67  42  38 

9374 

69  29  15 

3386 

71  15  38 

3390 

73    1  44 

3807 

Antares 

w. 

22    1  50 

99Tft 

23  48  26 

3086 

25  34  48 

3996 

27  20  54 

3807 

Fomalhaut 

E. 

63  46    6 

9B90 

62  12    4 

3840 

60  38  40 

3B61 

59    5  57 

9916 

aPep&i 
a  Anotis 

E. 

82  47  47 

3410 

81    4  27 

3433 

79  21  23 

9436 

77  38  38 

3448 

£. 

125  42  20 

3393 

12356    9 

3801 

122  10  11 

3811 

120  24  28 

3139 

93 

Spica 

w. 

81  47  57 

3809 

83  32  16 

3888 

85  16  16 

3896 

86  59  56 

300 

Aiitares 

W. 

36    7  19 

3866 

37  51  43 

3800 

39  35  47 

9893 

41  19  32 

3408 

Fomalhaut 

E. 

51  34  12 

3139 

50    638 

8183 

48  40    8 

8841 

47  14  47 

8806 

aPejasi 
a  Anetis 

E. 

69    9  57 

3636 

67  29  20 

9648 

65  49    7 

3568 

64    9  21 

3869 

£. 

111  39  59 

3861 

109  55  57 

3884 

108  12  14 

9406 

106  28  51 

9438 

24 

Spica 

W. 

95  33    7 

3486 

97  14  41 

3600 

96  55  54 

9617 

100  36  44 

3613 

Antares 

W. 

49  53    9 

3481 

51  34  49 

3497 

53  16    7 

9619 

54  57    4 

9637 

Fomalhaut 

B. 

40  28  30 

ST33 

39  12    6 

3881 

37  57  36 

3864 

36  45  11 

4090 

aPe^i 
a  Anetis 

E. 

55  57  25 

3081 

54  20  33 

3716 

52  44  15 

9743 

51    8  31 

3767 

E. 

97  57    2 

3496 

96  15  43 

3611 

94  34  45 

3637 

9254    9 

9648 

25 

Spica 

W. 

108  55  25 

3613 

110  34    2 

3699 

112  12  17 

9646 

113  50  11 

3861 

Antaxes 

W. 

63  16  22 

3607 

64  55    8 

3694 

66  33  31 

9689. 

68  11  33 

3666 

Fomalhaut 

E. 

31  20  33 

6076 

30  24  36 

6861 

29  32  13 

6009 

28  43  41 

oorn 

a  Anetis 

E. 

84  36  36 

3638 

82  58  12 

3639 

81  20  10 

9666 

79  42  29 

3671 

26 

Antares 

W. 

76  16  23 

3738 

77  52  19 

9748 

79  27  55 

3763 

81    3  11 

3TI» 

a  Arieds 

E. 

71  39  30 

9760 

70    3  57 

3766 

68  28  45 

9789 

66  53  54 

3798 

Aldebaran 

E. 

104  20  10 

3788 

102  45  20 

3797 

101  10  48 

9819 

99  36  36 

3837 

SXTN 

£. 

130  56    0 

8008 

129  27  11 

3064 

127  58  42 

8101 

126  30  33 

8116 

27 

Autares 

W. 

88  54  43 

3849 

9028    7 

3863 

92    1  14 

9876 

9834    4 

9880 

a  Aquilad 
a  Anetis 

W. 

42  44  52 

4188 

43  53  34 

4133 

45    3  14 

4066 

46  13  47 

4090 

E. 

59    433 

3871 

57  31  37 

3866 

5559    0 

9000 

54  26  41 

SOU 

Aldebaran 

E. 

91  50  13 

3897 

90  17  50 

3910 

88  45  44 

9993 

87  13  54 

9016 

Sun 

E. 

119  14  32 

8193 

117  48  13 

8807 

116  22  12 

8899 

114  56  29 

1336 

28 

Antares 

W. 

101  14  18 

3947 

102  45  37 

3966 

104  16  43 

9966 

105  47  36 

3ST7 

a  Aquil» 

W. 

52  16  50 

8848 

53  31    3 

8893 

54  45  42 

8799 

56    045 

3761 

Fomalhaut 

w. 

30  43  50 

6339 

31  36  29 

6ia 

32  31  34 

4973 

33  28  51 

4893 

a  Arieds 

E. 

46  49  18 

3978 

45  18  38 

3990 

43  48  13 

8009 

42  18    3 

3014 

Aldebaran 

E. 

79  38  39 

9996 

78    8  21 

3007 

76  38  17 

8018 

75    8  26 

mm 

Sun 

E. 

107  51  45 

8S89 

106  27  32 

3809 

105    3  31 

8819 

103  39  42 

sai 

29 

Antares 

W. 

113  19  17 

8018 

114  49    7 

3036 

116  18  48 

8039 

117  48  21 

Mae 

a  Aquilaa 

w. 

62  20  24 

3708 

63  37    3 

3697 

64  53  53 

8087 

66  10  54 

8678 

Fomalhaut  W.| 

38  41  53 

4303 

39  48  43 

4980 

40  56  41 

4166 

42    540 

4108 

a  Anetis 

E. 

34  50  50 

3073 

33  22    6 

3064 

31  53  37 

8096 

30  25  22 

1106 

Aldebaran 

£. 

67  42  11 

3074 

66  13  30 

8063 

64  44  59 

8091 

63  16  38 

8009 

Sun 

E. 

96  43  30 

3.76 

95  20  46 

8388 

93  58  10 

8891 

92  35  43 

1M7 

30 

a  Aqailse 

W. 

7238    7 

3644 

73  55  54 

8638 

75  13  47 

8638 

76  31  46 

8638 

Fomalhaut 

W. 

48    3    3 

8889 

49  16  34 

8866 

50  30  40 

8896 

51  45  16 

1796 

aPegasi 
Aldebaran 

w. 

25    5  47 

8941 

26  18  25 

3866 

27  32  30 

8784 

28  47  49 

3793 

E. 

55  57    6 

3189 

54  29  35 

8138 

53    2  12 

sia 

5134  55 

8148 

Sun 

E. 

85  45    5 

3433 

84  23  13 

8436 

83    1  25 

8499 

81  39  41 

Mil 

i 
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^g 

» 

Ster's  Nmm 

P.L. 

P.L. 

P.L. 

P.L. 

and 

PMition. 

Mdniglit. 

Of 
DHL 

XVlL 

or 

DHL 

xvinh. 

of 
DHL 

XXIh. 

of 

Dur. 

Saturn         W. 

122°   l'  1& 

9808 

123°  4^3^ 

3883 

125°  29*35 

3806 

12/ 13' id 

3410 

Spica           W. 

74  47  34 

3819 

76  33    6 

3881 

78  18  21 

3349 

80    3  19 

3856 

Antares       W. 

29    644 

3817 

30  52  18 

S89B 

32  37  36 

3840 

34  22  37 

3853 

Fomalhaot  E. 

57  33  57 

9861 

56    243 

9987 

54  32  19 

8038 

53    2  47 

8079 

a  Pegasi       £. 
aAnetis      E. 

75  56  12 

3409 

74  14    6 

3477 

72  32  20 

3498 

70  50  57 

9510 

118  39    0 

3888 

116  53  49 

3845 

115    8  55 

3857 

113  24  18 

9360 

93 

Spica           W. 

88  43  16 

3435 

90  26  15 

3489 

92    8  54 

3454 

93  51  12 

94TS0 

Antara       W. 

43' 2  66 

3433 

44  46    0 

3486 

46  28  43 

3450 

48  11    7 

9465 

Fomidhaiit  £. 

45  50  40 

8878 

44  27  53 

8448 

43    6  31 

8581 

41  46  41 

8093 

aPegas       E. 

a  Aneda      £. 

6230    1 

3601 

60  51    8 

3039 

59  12  43 

3644 

57  34  48 

9668 

104  45  49 

3488 

103    3    6 

3450 

101  20  43 

3466 

99  38  42 

3481 

d4 

Spica          W. 

102  17  13 

3648 

103  57  19 

3664 

105  37    3 

9660 

107  16  25 

9506 

Antares       W. 

56  37  40 

3548 

58  17  54 

3659 

59  57  45 

9674 

61  37  15 

9501 

Ponialhaut  E. 

3535    0 

4344 

34  27  15 

4414 

3322    6 

4606 

32  19  48 

4896 

a  Pegasi       £. 
a  Anetis      £. 

49  33  20 

5tm 

47  58  48 

3698 

46  24  56 

9857 

44  51  42 

9869 

91  13  55 

3556 

8934    2 

9674 

87  54  31 

9600 

86  15  22 

3607 

35 

Spica           W. 

115  27  43 

9678 

117    4  53 

3698 

118  41  42 

3709 

120  18  10 

9795 

Antares       W. 

69  49  13 

3671 

71  26  32 

3687 

73    330 

9709 

74  40    7 

9718 

Fomalhant  £. 

27  59  16 

6699 

27  19  14 

1068 

26  43  50 

7716 

26  13  20 

S510 

a  Anetis      £. 

78    5  10 

3688 

76  28  14 

9704 

74  51  39 

9719 

73  15  24 

3785 

96 

Antares       W. 

8238    7 

3798 

84  12  44 

9806 

85  47    2 

9839 

87  21    1 

9885 

aArieds      £. 

65  19  23 

3818 

63  45  12 

9898 

62  11  21 

9649 

60  37  48 

9666 

Aldebaran  £. 

98    243 

9843 

9629    9 

9655 

94  55  52 

9869 

98  22  53 

3888 

Sun            E. 

125    243 

8189 

123  35  12 

8148 

122    8    0 

8168, 

120  41    7 

8178 

»7 

Antares       W. 

95    637 

3601 

96  38  55 

9918 

98  10  57 

9994 

99  42  45 

9086 

a  AqnilsB      W. 
aAHeds       £. 

47  25    7 

8977 

48  37    9 

8989 

49  49  49 

8905 

51    3    4 

8874 

52  54  39 

9997 

51  22  54 

9940 

49  51  26 

9953 

48  20  14 

3965 

Aldebaran   £. 

85  42  19 

9949 

84  11    2 

3961 

8240    0 

9879 

81    9  12 

9984 

Sto            E. 

113  31    2 

8847 

112    5  49 

8061 

110  40  52 

8975 

109  16  11 

8988 

36 

Antares        W. 

107  18  19 

9066 

108  48  50 

9994 

110  19  10 

8004 

111  49  18 

8011 

a  Aquila      W. 

57  16    7 

8764 

58  31  47 

8747 

59  47  44 

8739 

61    3  57 

8719 

Fomalliaut .  W. 

34  28    9 

4691 

35  29  16 

4576 

3632    2 

4474 

37  36  17 

4884 

a  Arietis      £. 

40  48    8 

8096 

39  18  27 

8687 

37  49    0 

8049 

36  19  48 

8060 

Aldebaran   £. 

73  38  47 

8087 

72    920 

8047 

70  40    6 

8056 

69  11    3 

8065 

Sun            E. 

102  16    6 

8841 

100  52  42 

8850 

99  29  28 

8858 

98    6  24 

8867 

29 

Antares       W. 

119  17  46 

8048 

120  47    5 

8050 

122  16  16 

8054 

123  45  22 

8060 

a  Aquila      W. 

67  28    4 

8670 

68  45  23 

8668 

70    2  50 

8655 

71  20  25 

8649 

Fomalhaut  W. 

43  15  34 

4058 

44  26  21 

4007 

45  37  54 

8963 

46  50  10 

8996 

a  Arietis      £. 

28  57  19 

8119 

27  29  33 

8188 

26    2    3 

8147 

24  34  50 

8153 

Aldebaran  E. 

61  48  27 

8105 

60  20  24 

811S 

58  52  30 

3119 

57  24  44 

8196 

Sim            £. 

91  13  23 

8409 

89  51    9 

8407 

8829    0 

8414 

87    6  59 

3490 

30 

a  AqnQa      W. 

77  49  50 

8638 

79    759 

8690 

80  26  12 

8615 

81  44  30 

8610 

Fomalhaut  W. 

53    022 

8770 

54  15  55 

8740 

55  31  53 

8793 

56  48  16 

8709 

a  Pegasi       W. 
AldelMunm  £. 

30    4  13 

8667 

31  21  35 

8619 

32  39  49 

8578 

33  58  47 

3535 

50    744 

8155 

48  40  41 

8100 

47  13  44 

8164 

45  46  52 

3168 

StTN               £. 

80  18    0 

8488 

78  56  21 

8484 

77  34  43 

8484 

76  13    5 

8436 
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AT 

GREENWICH  APPARENT  NOON. 

THE  SUN'S 

Siderad 
Tim« 

1 

1" 

1 

of  Um 

Semi- 

dtameter 

the 

Meitd. 

tea. 

Sqnatloiior 

toh* 
added  tm 
Appmtnt 

Time. 

Diftfbr 

Ihoor.  i 

1 
1 

Apparent 
Right  ANenakm. 

Dlff.for 
Ihow. 

10.338 
10.328 
10.317 

Appmrmi 

um.tn 

IhoDr. 

Seml- 

Mon. 
Tues. 
Wed. 

1 

2 
3 

h      m       8 

6  41  34.76 
6  45  42.80 
6  49  50.59 

N.28    6  48.9 
23    2  30.2 
22  57  47.3 

10'!27 
11.28 
12.29 

15  4^.14 
15  46.13 
15  46.12 

68.78 
68.74 
68.70 

m      8 

8  28.80 
3  40.25 
3  51.46 

(M81 
0.470 
0.459 

Thur. 

Fri. 

Sat. 

4 
5 
6 

6  58  58.11 

6  58    5.81 

7  2  12.17 

10.305 
10.292 

10.278 

22  52  40.8 
22  47    9.4 
22  41  14.7 

13.29 
14.28 
15.27 

15  46.1!& 
15  46.13 
15  46.15 

68.66 
68.61 
68.56 

4    2.89 
4  18.00 
4  23.27 

0.448 
0.436 
0.421 

Sun. 
Mon. 
Tues. 

7 
8 
9 

7     6  18.69 
7  10  24.83 
7  14  80.57 

10.263 
10.246 
10.229 

22  34  56.4 
22  28  14.5 
22  21     9.3 

16.25 
17.23 
18.19 

15  46.17 
15  46.19 
15  46.22 

68.51 
68.46 
68.40 

4  38i20 
4  42.76 
4  51.92 

0.406 
0.390  = 
0.373  • 

Wed. 
Thur. 
Fri. 

10 
11 
12 

7  18  35.89 
7  22  40.77 
7  26  45.20 

10.211 
10.192 
10.174 

22  13  40.9 
22     5  49.6 
21  57  85.5 

19.15 
20.10 
21.04 

15  46.26 
15  46.30 
15  46.34 

68.34 
68.28 
68.22 

5    0.65 
5     8.94 
5  16.80 

0.355 
0.337 
0.318 

Sat 
Sun. 
Mon. 

13 
14 
15 

7  30  49.16 
7  34  52.62 
7  38  55.55 

10.154 
10.133 
10.111 

21  48  58.9 
21  40    0.2 
21  30  39.3 

21.96 
22.90 
23.83 

15  46.39 
15  46.45 
15  46.51 

68.16 
68.09 
68.02 

5  24.18 
5  31.06 
5  87.42 

0JSt97 
0.276 
0.855 

Tues. 
Wed. 
Thur. 

16 
17 

18 

7  42  57.96 
7  46  59.85 
7  51     1.20 

10.089 
10.067 
10.044 

21  20  56.4 
21  10  51.9 
21     0  25.9 

24.73 
25^ 
26.52 

15  46.58 
15  46.65 
15  46.72 

67.95 
67.88 
67.80 

5  48J26 
5  48.59 
5  53.37 

0.233 
0.211 
0.186 

Fri. 
Sat 
Sun. 

19 
20 
21 

7  55     1.99 

7  59    2.21 

8  3     1.88 

10.021 

9.998 
9.974 

20  49  38.7 
20  38  30.3 
20  27     1.1 

27.40 
28.28 

29.14 

15  46.80 
15  46.88 
15  47.07 

67.72 
67.64 
67.56 

5  57.59 

6  1.24 
6     4.84 

0.165 
0.1«l 
0.118 

Mon. 
Tues. 
Wed. 

22 
23 
24 

8    7    0.98 
8  10  59.52 
8  14  57.48 

9.950 
9.927 
9.903 

20  15  11.3 
20    8     1.3 
19  50  31.2 

29.98 
30.83 
31.66 

15  47.16 
15  47.25 
15  47.24 

67.48 
67.40 
67.32 

6    6.88 
6     8.85 
6  10.25 

0.094 
04)90 
04)46 

Thur. 

Fri. 

Sat 

25 
26 
27 

8  18  54.85 
8  22  51.65 

8  26  47.86 

9.879 
9.855 
9.831 

19  37  41.2 
19  24  31.5 
19  11     2.4 

32.49 
33.31 
34.11 

15  47.34 
15  47.44 
15  47.54 

67.24 
67.16 
67.07 

6  11.07 
6  11.81 
6  10.98 

04)22 
04)02 
04)26 

Sun. 
Mon. 
Tues. 
Wed. 

28 
29 
30 
31 

8  30  43.49 
8  34  38.55 
8  38  33.02 
8  42  26.89 

9.807 
9.782 
9.757 
9.733 

18  57  14.3 
18  43    7.4 
18  28  41.9 
18  13  58.0 

34.90 

35.er 

3644 

37.20 

15  47.64 
15  47.75 
15  47.86 
15  47.98 

66.98 
66.89 
66.81 
66.73 

6  10.06 
6    8.57 
6    6.49 
6    8.81 

0.060 

0.075! 

0.099 

0.123: 

1 

Thur. 

32 

8  46  20.17 

9.708 

N.17  58  56.1 

37.95 

15  48.10 

66.64 

6    0.55 

0.147  j 
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Ill 


AT  GREENWICH  MEMS 

NOON. 

THK  i 

SUN'S 

1 

1 

1 

■qmttOBOf 

fiOM 

Tims, 

Difl-lbf 
Ihoar. 

Sldnrnd 
TtaM. 

Ihoor. 

Jrrmtt 

OUte 
Ibowr. 

Mod. 

Tues. 
Wed. 

1 
3 
3 

h     m      a 

6  41  34.16 
6  45  ^17 
6  49  49.93 

10.338 
10.338 
10.317 

TSjd    4  49*5 
28    2  30.9 
22  57  48.1 

loUr 

IIJM 
1»J» 

^28.77 
3  40J22 
3  51.43 

0.481 
0^70 
0.459 

h     m      s 
6  38    5.39 
6  42     1.95 
6  45  58.50 

Thnr. 

Fri. 

Sat 

4 
5 
6 

6  53  57.42 

6  58    4.59 

7  2  11.42 

10.306 
10.S9S 
10.S78 

92  52  41.3 
22  47  10.4 
22  41  15.8 

134» 
14J» 
15.37 

4    2.36 
4  12.97 
4  23.24 

0.448 
0.435 
0421 

6  49  55.06 
6  53  51.62 
6  57  48.18 

Sim. 
Mod. 
Tues. 

7 

8 
9 

7    6  17.91 
7  10  24.03 
7  14  29.74 

10.963 
10.S46 
10.SS9 

22  34  57j6 
22  28  15.8 
22  21  10.8 

16.35 
17.33 
18.19 

4  33.17 
4  42.73 
4  51.89 

0406 
0.300 
0.373 

7     1  44.74 
7     5  41.29 
7    9  37.85 

Wed. 
Thur. 
Pri. 

10 
11 
12 

7  18  35.03 
7  22  39.88 
7  26  44.29 

10.311 
10.192 
10.174 

22  18  42.6 

23  5  51.5 
21  57  37.5 

19.15 
30.10 
31.04 

5    0.62 
5    8.91 
5  16.77 

0.355 
0.337 

0.318 

7  13  34.41 
7  17  30.97 
7  21  27.52  1 

Sat 
Skn. 
Mod. 

13 
14 
15 

7  30  48.23 
7  34  51.67 
7  38  54.59 

10.154 
10.133 
10.111 

31  49     1.0 
21  40    2.4 
31  30  41.6 

31.96 
33.90 

5  24.15 
5  31.03 
5  37.39 

0.997 
0.276 
0.255 

7  25  24.08 
7  29  20.64 
7  33  17.20 

Toes. 
Wed. 
Thur. 

16 
17 

18 

7  4Si  56.99 
7  46  58.87 
7  51     0.21 

10.069 
104)67 
104M4 

21  20  58.8 
21  10  54.4 
21    0  28.5 

34.73 
3543 
36.63 

5  43ii3 
5  48.56 
5  53.34 

0.233 
0.211 
0.168 

7  37  13.76 
7  41  10.31 
7  45    6.87 

Fri. 
Sat 
Sin. 

19 
20 
21 

7  55    0.99 

7  59     1.21 

8  3    0.88 

104)31 

9.998 
9.974 

30  49  41.4 
20  38  33.3 
20  27    4.1 

8740 
88.28 
89.14 

5  57.56 

6  1.23 
6    4.34 

0.165 
0.142 
0.118 

7  49     3.43 
7  52  59.98 
7  56  56.54 

Moo. 
Toes. 
Wed. 

22 
23 
24 

8    6  59.96 
8  10  58.51 
8  14  56.46 

9.950 
9.937 
94)03 

20  15  14.4 
20    8    4.5 
19  50  34.5 

39.96 
30.83 
31.66 

6    6.88 
6    a85 
6  10.25 

0.094 
0.070 
0.046 

8    0  53.10 
8    4  49.66 
8    8  46.21 

Thnr. 

Fri. 

Sat 

25 
26 
27 

8  18  53.84 
8  22  50.64 
8  26  46.86 

9.879 
9.855 
9.831 

19  87  44.6 
19  24  35.0 
19  11     6.0 

33.49 
33.31 
34.11 

6  11.07 
6  11.31 
6  10.98 

0.022 
0.002 
0.026 

8  12  42.77  1 
8  16  39.33 

8  20  35.88 

Sun. 
Abn. 
Tua. 
Wed. 

28 
29 
30 
81 

8  30  43.50 
8  34  37.58 
8  38  32.05 
8  42  25.93 

9.807 
9.783 
9.757 
9.733 

18  57  17.9 
18  43  11.0 
18  28  45.6 
18  14     1.8 

34.90 
35.67 
36.44 
37.30 

6  10.06 
6    8.59 
6    6.50 
6    3.82 

0.Q6O 

ouy75 

0.099 
0.123 

8  24  32.44 
8  28  28.99 
8  32  25.55 
8  36  22.11 

Thnr. 

32 

8  46  19.22 

9.708 

N.17  58  59.9 

374)6 

6    0.56 

0.147 

8  40  18.66 

N 
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AT  GBEENWICH  MEAN  NOON.                                       1 

THE  SUN'S 

3 

1 

2 
8 

J 

Loguithm 

attbt 

KadluTMtar 

oftha 

mutk. 

WLfat 
Ihoor. 

Mm  Tint 

of 
aUUralOh. 

7hu  U>NaiTDI»B. 

Ibmr. 

h/aauDt. 

X 

X' 

182 
183 

184 

9^  33  19'.8 

100  30  ^.0 

101  27  44.4 

SSi  8/.6 
29  49.6 
27     1.8 

143^01 
143.03 
14S.03 

-nJ-go 

0.85 
0.79 

0.0072258 
.0072294 
.0072307 

2.0 
1.0 
0.0 

h     m     • 

17  19    3.92 
17  15    8.01 
17  11  12.09 

4 
5 
6 

185 
186 
187 

102  24  57.1 

103  22  10.1 

104  19  23.4 

24  14.4 
21  27.2 
18  40.3 

143.04 
143.04 
143.05 

0.70 
0.59 
0.46 

.0072296 
.0072259 
.0072196 

1.0 
2.1 
8.2 

17    7  16.18 
17    8  20.27 
16  59  24.36 

7 
8 
9 

188 
189 
190 

105  16  36.8 

106  18  50.5 

107  11    4.3 

15  53.5 
18    7.1 
10  20.8 

143.06 
143.07 
143.08 

0.33 

0.20 

-4-0.08 

.0072106 
.0071989 
.0071847 

4.3 
5.4 
6.5 

16  55  28.45 
16  51  32.53 
16  47  36.62 

10 
11 
12 

191 
192 
198 

108  8  18.2 

109  5  82.1 

110  2  46.1 

7  84.6 
4  48.2 
2    2.0 

143.08 
143.08 
143.08 

—0.03 
0.12 
0.17 

.0071679 
.0071486 
.0071268 

7JS 
8.5 
9.5 

16  43  40.71 
16  39  44.80 
16  35  48i.89 

13 

14 
15 

194 
195 
196 

110  60    OSi 

111  57  14.5 

112  54  28.8 

59  15.9 
56  80.1 
53  44.2 

143.09 
143.10 
143.10 

Oi20 
0.21 
0.20 

.0071026 
.0070764 
.0070481 

10.4 
11.3 
12.2 

16  31  52.97 
16  27  57.06 
16  24    1.15 

16 
17 
18 

197 
198 
199 

113  51  43.3 

114  48  58.0 

115  46  18.0 

50  58.6 
48  13.0 
45  27.9 

143.11 
143.12 
143.13 

0.16 
—0.06 
+0.02 

.0070177 
.0069853 
.0069512 

13.0 
13.7 
14.4 

16  20    &24 
16  16    9.33 
16  12  13.41 

19 
20 
21 

200 
201 
202 

116  48  28.8 

117  40  48.9 

118  87  59.9 

42  48.1 
89  58.5 
37  14.8 

143.14 
143.16 
143.18 

0.18 
0.26 
0.89 

.0069156 
.0068786 
.0068403 

15.1 
15.7 
16.2 

16    8  17.50 
16    4  21.59 
16    0  25u68 

22 
23 
24 

208 
204 
205 

119  85  16.6 

120  az  88.9 

121  29  51.9 

34  80.8 
31  48.0 
29    5.9 

143.21 
143.84 
148.S7 

0.52 
0.68 
0.78 

.0068006 
.0067595 
.0067170 

16.8 
17.4 
18.0 

15  56  29.77 
15  52  33.86 
15  48  37.95 

25 
26 
27 

206 
207 
208 

122  27  10.7 

123  24  80.5 

124  21  51.2 

26  24.5 
28  44.1 
21    4.6 

143.31 
143.35 
143.39 

0.82 
0.87 
0.89 

.0066732 
.0066279 
.0065812 

18.6 
19.2 
19.9 

15  44  42.04 
15  40  46.13 
15  36  50J22 

28 
29 
30 
81 

209 
210 
211 
212 

126  19  12.9 

126  16  35.6 

127  18  59.5 

128  11  24.7 

18  26.2 
15  48.8 
13  12.5 
10  37.5 

143.43 
143.47 
143.53 
143.57 

0.88 
0.84 
0.78 
0.70 

.0065330 
.0064830 
.0064310 
.0063772 

20.5 
21.2 
22.0 
22.9 

15  32  54.31 
15  28  58.40 
15  25    2.49 
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3.180   ' 

4 

15  42  58^5 

9MM 

23  32  25.0 

5.608 

4 

17  47    0JJ7 

3.5685 

24  55  28.0 

3.304 

5 

15  45  31.96 

fLU19 

23  38    1.9 

5J186 

5 

17  49  34.29 

3.6667 

24  53    5.4 

3.456 

6 

15  46    5.17 

%5Ml 

23  43  29.4 

5.878 

6 

17  52    8.15 

3.5«n 

24  50  33.0 

9jm  ; 

7 

15  50  38.57 

3.560 

23  48  47.3 

5J»0 

7 

17  54  41.82 

3.5596 

24  47  50.9 

3.788 

8 

15  53  12.15 

3.5413 

23  53  55.7 

5.061 

8 

17  57  15.30 

3.5564 

24  44  59.0 

34«4- 

9 

15  55  45.91 

3.5641 

23  58  54.5 

4.900 

9 

17  59  48.58 

3.5580 

24  41  57.5 

8.105 

K) 

15  58  19.84 

3.5M0 

24    3  43.7 

4.780 

10 

18    2  21.66 

3.5406 

24  38  46.3 

8^ 

11 

16    0  53.94 

3.5«6 

24    8  23J^ 

4.5n 

11 

18    4  54.53 

3JM50 

24  35  25.6 

8^34 

12 

16    3  28.19 

3.5733 

24  12  53.0 

4.415 

12 

18    7  27.17 

3..'M33 

24  31  55.4 

8.563 

13 

16    6    2.59 

3.5746 

24  17  13.0 

4J953 

13 

18    9  50.59 

3.5388 

24  28  15.7 

8.740 

14 

16    8  37.14 

3.57W 

24  21  23.3 

4UI66 

14 

18  12  31.77 

3.5344 

24  24  2G.6 

8.807 

15 

16  11  11.83 

3.5193 

24  25  23.7 

8.034 

15 

18  15    3.72 

3.5304 

24  20  28.1 

4.053 

16 

16  13  46.64 

3.5618 

24  29  USt 

8.760 

16 

18  17  35.42 

3.5363 

24  16  20.4 

4.306 

17 

16  16  21.58 

3.5655 

24  32  54.8 

8.504 

17 

18  20    6.86 

3.5-210 

24  12    3.4 

4.360 

18 

16  18  56.63 

3.5661 

24  36  25.5 

8.496 

18 

18  22  38.05 

3.5175 

24    7  37iJ 

4.513 

19 

16  21  31.78 

3.5666 

24  39  46J2 

8.363 

19 

18  25    8.98 

3.5181 

24    3    1.9 

4.668 

20 

16  24    7.04 

3.5664 

24  42  56.9 

84)06 

20 

18  27  39.63 

3.6085 

23  58  17.6 

4.818 

21 

16  26  42.39 

3.5690 

24  45  57.6 

sum 

21 

18  30  10.00 

3.5088 

23  53  24.3 

4.088 

22 

16  29  17.83 

3.56M 

24  48  48.2 

3.760 

22 

18  32  40.09 

3.4001 

23  48  22.0 

0.1  IS 

23 

16  31  53.35 
THI] 

3.5635 
RSDA 

S.24  51  28.8 

T  la 

3.503 

23 

18  35    9.90 

SAT! 

[JRDA 

S.23  43  10.8 
Y  20. 

6380   , 

0 

16  34  28.93 

3.5666 

S.24  53  59.3 

3.4S4 

0 

18  37  3D.41 

3.4894 

S.23  37  50.9 

S.406 

1 

16  37    4.57 

3JS645 

24  56  19.7 

3.315 

1 

18  40    8.63 

3.-I844 

23  32  22i2 

A.A6D 

2 

16  39  40.27 

3J}064 

24  58  29.9 

34166 

2 

18^37.54 

3.4T98 

23  26  44.9 

A.aM 

3 

16  42  16.02 

3.5061 

25    0  29.9 

ijm 

3 

18  45    6.14 

3.4741 

23  20  99.0 

ftJBS6 

4 

16  44  51.80 

3.5066 

25    2  19.8 

1.747 

4 

18  47  34.43 

3.4688 

23  15    4.6 

MTt 

5 

16  47  27.61 

3.5076 

25    3  59.5 

i.m 

5 

18  50    2.40 

3.4685 

23    9    1.7 

«.in 

6 

16  50    3.44 

3.5irrs 

25    5  29.0 

1.467 

6 

18  52  30.05 

3.4561 

23    2  50.5 

6.366 

7 

16  52  39.29 

3.5075 

25    6  48.3 

1J87 

7 

18  54  57.37 

3.4937 

22  56  31.0 

6L80B 

8 

16  55  15.14 

3.5075 

25    7  57.4 

\M1 

8 

18  57  24.37 

3.4471 

22  50    3i 

«J»9 

9 

16  57  50.99 

3.5074 

25    8  56.3 

6.806 

9 

18  59  51.03 

3U416 

S»  43  27.4 

6.085 

10 

17    0  26.83 

3.50T1 

25    9  44.9 

6.736 

10 

19    2  17.35 

3.4856 

22  36  43.5 

6.70» 

11 

17    3    2.64 

3.5067 

25  10  23.3 

6.556 

11 

19    4  43.33 

3.4801 

22  29  51.6 

•.883 

12 

17    5  38.43 

SJMMl 

25  10  51.5 

6.866 

12 

19    7    8.97 

3.4348 

22  22  51.7 

T4M8  ' 

13 

17    8  14.18 

3.5064 

25  11    9.6 

6.316 

13 

19   9  34J25 

3.4184 

22  15  44.0 

7.1« 

14 

17  10  49.88 

3.5046 

25  11  17.5 

14 

19  11  59.18 

3U136 

22    8  28.6 

7.831 

15 

17  13  25.53 

3.509T 

25  11  15.2 

6.138 

15 

19  14  23.75 

3.4066 

22    1    5.6 

7U47 

16 

17  16    1.12 

%MM 

25  11    2.8 

6.303 

16 

19  16  47.97 

3.4066 

21  53  35.0 

T.57« 

17 

17  18  36.63 

3.5018 

25  10  40.2 

0.461 

17 

19  19  11.82 

3.8845 

21  45  56.9 

7«60T 

18 

17  21  12.07 

3.5699 

25  10    7.5 

0.680 

18 

19  21  35.31 

3.3884 

21  38  11.4 

7.819 

19 

17  23  47.42 

3.5668 

25    9  24.6 

6.796 

19 

19  23  58.43 

3.8833 

21  30  18.6 

7.840  I 

20 

17  26  22.67 

3.5666 

25    8  31.7 

0.966 

20 

19  26  21.18 

3.3766 

21  22  18.6 

8JM0! 

21 

17  28  57.82 

3.5646 

25    7  28.7 

1.184 

21 

19  28  43.56 

3.8696 

21  14  11.4 

8un? 

22 

17  31  32.85 

3.5690 

25    6  15.7 

1.801 

22 

19  31    5.56 

3.8686 

21    5  57.2 

8J966 

23 

17  34    7.77 

3.6609 

25    4  52.7 

1.468 

23 

19  33  27.19 

3.8574 

20  57  36.0 

-     8.410 

24 

17  36  42.56 

3.5787 

S.25    3  19.6 

1.684 

24 

19  35  48.45 

3.8811 

S.20  49    8.0 

8.534 

X- 
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GB££NWICH  MBAN  TIME. 


THS  MOON'S  RIGHT  A8CKN810N  AND  DBGX4NATI02r. 


B%failMMMion. 


Ibrlm. 


Hov. 


totlmu 


Diff. 
fbrlm. 


0 

1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

ao 

31 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  21. 


h  m 
19  35 
19  38 
19  40 
19  42 
19  45 
19  47 
19  49 
19  52 
19  54 
19  56 

19  59 

20  1 
20  3 
20  5 
20  6 
20  10 
20  12 
20  14 
20  17 
20  19 
20  21 
20  23 
20  25 
20  28 


■ 

• 

48.4% 

s^u 

9^ 

9.S44B 

29.83 

3.S385 

49.95 

9,8831 

9.68 

3.8358 

29.03 

3.81M 

48.00 

3.8180 

6.59 

9.8066 

24.79 

42.60 

3.3837 

0.08 

3.3873 

17.07 

3.3806 

33.73 

3.3744 

50.00 

3.3660 

5.89 

3.3616 

21.39 

3.3563 

3a51 

3.3488 

51J25 

3.3434 

5.60 

3.3860 

19.57 

9.3397 

33.16 

3.3388 

46.36 

3.3170 

59.19 

9.3107 

11.64 

9.3044 

S.20  4S(  ^.0 
20  40  33.1 
20  31  51.5 
20  23  3.3 
20  14  8.6 
20  5  74 
19  55  59.9 
19  46  46.1 
19  37  26.1 
19  28  0.0 
19  18  27.9 
19  8  49.9 
18  59  6.1 
18  49  16.6 
18  39  21.4 
18  29  20.6 
18  19  14.4 
18  9  2.8 
17  58  45.9 
17  48  23.8 
17  37  56.7 
17  27  24iJ 
17  16  47.4 

S.17  6  5.4 


MONDAY  22. 


20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 


30  23.72 
32  35.42 
34  4a75 
36  57.70 
39  8.29 
41  18.51 
43  28.36 
45  37.85 
47  46.97 
49  55.73 
52  4.14 
54  12.19 
56  19.89 
58  27.24 
034.24 
2  40.90 
4  47.21 
6  53.19 
8  58.83 
11  4.14 
13  9.11 
15  ia76 
17  1&08 
19  22.08 
21  25.76 


9^961 
9.19  J  9 
3.1657 
9.1795 
9.1784 
9.1678 
9.1613 
9.1561 
9.1491 
9a481 
9.1373 
3.1318 
3.1354 
3.1196 
9.1188 
3.1061 
9.1031 

9.M13 
9MS>1 
9UW03 
9Ur748 
9.9e»4 


9U)567 


S.16 
16 
16 
16 
16 
16 
15 
15 
15 
15 
15 
14 
14 
14 
14 
14 
13 
13 
13 
13 
13 
12 
12 
12 

S.12 


55  18.7 
44  27.3 
33  31.3 
22  30.8 
11  25.8 

0  ]6i» 
49  3.0 
37  45.3 
26  2a6 
14  57.9 

3  28.3 
51  54.8 

40  17.6 

28  36.7 

16  52.3 
5    44 

53iao 

41  18.3 

29  20.4 

17  19.3 
5  15.1 

53  7.8 
40  57.6 
28  44.5 
16  28.7 


8.087 
8.748 
6.856 
8.966 
9JfnS 
9.176 
9.383 


90)83 
9.778 
9.878 
9.966 


10.148 
10.987 
10.834 


10.577 
10.0M 
10.789 


10.S18 
10.805 
10.971 
11JM6 
11.119 
11.190 
11.960 
11.998 
11.895 
11401 
11.596 
11.599 
11.061 
11.711 
11.710 
11JB97 
11.888 
11J98 
llMa 
134M6 
134196 
13.145 
13.198 
13.341 
13.387 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  2a 


h  m 
21  21 
21  23 
21  25 
2127 
2129 
2131 
2133 
2135 
2137 
2139 
21  41 
2143 
21  45 
21  47 
21  49 
21  51 
21  53 
21  55 
21  57 

21  59 

22  1 
22  3 
22  5 
22    7 


a 

.   • 

25.76 

9UM67 

29.13 

9U»585 

32.18 

34M84 

34.93 

&,0488 

37.37 

94)863 

39.51 

9U»S3 

41.35 

34)383 

42.89 

34)338 

44.14 

34)165 

45.10 

34)187 

45.78 

94)000 

46.17 

34)048 

46J29 

1.9997 

46.14 

1.9953 

45.71 

1.9907 

45.02 

1.9668 

44.06 

1.9630 

42.85 

ijrm 

41.38 

1.9785 

39.66 

1.9698 

37.69 

1.9663 

35.48 

1.9613 

33.03 

1.9573 

30.35 

L9688 

S.12  1€?  2^.7 

12    4  10.1 

11  51  48.9 

11  39  25.1 

1126  58.9 

11  14  30J2 

11    1  59J2 

10  49  25.9 

10  36  50.4 

10  24  12.8 

10  11  33.1 

9  58  51.5 

9  46    7.9 

9  33  22.5 

9  20  35.3 

9    7  46.4 

8  54  55.8 

8  42    3.7 

8  29  10.0 

8  16  14.9 

8    3  18.4 

7  50  20.6 

7  37  21.6 

S.  7  24  2U 


WEDNESDAY  24. 


22  9  27.43 
22  1124i28 
22  13  20.91 
22  15  17.32 
22  17  13iil 
22  19  9.49 
22  21  5i» 
22  23  0.83 
22  24  56.19 
22  26  51.36 
22  28  46.33 
22  30  41.12 
22  32  35.72 
22  34  30.14 
22  36  24.39 
22  38  18.46 
22  40  12.37 

22^  an 

22  43  59.69 
22  45  53.12 
22  47  4639 
22  49  39.52 
22  51  32.50 
22  53  25.34 
22  55  18.04 


l.M95a 
1.9457 


L9847 
13813 
1.9976 
1.9344 
1.9311 
1.9178 
1.9147 
1.9116 
1.9066 
1.9066 
1J037 


1.8970 


1.8917 
1.8891 


1.8643 
1.8618 
1.8795 
1.6778  S. 


7  11  20.0 
6  58  17.6 
6  45  14.2 
6  32  9.8 
6  19  4tJi 
6  5  58.4 
5  52  51.5 
5  39  43.9 
5  26  35.7 
5  13  26.9 
5  0  17J5 
4  47  7.6 
4  33  57.3 
4  20  46.7 
4  7  35.7 
3  54  24.5 
3  41  13.1 
3  28  1.5 
3  14  49.9 
3  138J2 
2  48  26.6 
2  35  15.0 
2  22  3.5 
2  852.2 
1  55  41.1 


N 

13.387 
134183 
13.876 
13*417 
13.456 
13U97 
13.685 
13.578 
13.609 
13.644 
134n6 
13.710 
13.741 
13.773 
13.801 
13.839 
13.856 
13.883 
134)07 
134)90 
134)53 
13.978 


184)18 


184)81 
13.048 
184)04 
184)80 


18.106 
18.190 
18.183 
18.148 
18.153 
18.160 
18.108 
18.175 
18.180 
18.184 
18.186 
13.191 
18.198 
18.194 
18.194 


13.191 
18.190 
18.187 
18.188 
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XI. 


i 

GREENWICH  MEAN  TIME. 

„ 

THE  MOON'S  BIGHT 

ASCfBNSION  AND  DECLINATION. 

Hoiir. 

fcrrlm. 

i 

Utt. 
for  1  m. 

Hour. 

Rif  hi  Aicsiutoii. 

BsclioEtifm. 

J 
ftffim. 

THURSDAY  25. 

SATUBDAY  37. 

0 

h     m     ■ 
^  55  18,04 

1.8T73 

a  f  5^  41,1 

ft 
]  1.183 

0 

h     m     A 

0  24    6.14 

1 
13477 

N.  8  18    f.2 

1 

22  57  10.61 

ijs^m 

1  42  :»J2 

1 1.178 

1 

0  25  57.03 

13484 

8  30    7,0 

12.077 

2 

23  59    aOf* 

1*3731 

1  29  ia7 

13.173 

2 

0  27  47.97 

13490 

8  42  10^ 

12JMS 

3 

2;J    0  55^ 

1.&TJ0 

I  16    9,5 

13.100 

3 

0  29  38.97 

13608 

8  54  11,6 

11388 

4 

23    2  47.58 

\.B^l 

1     2  5t>.8 

l%AbB 

4 

0  31  30.04 

13*17 

9    6  10.2 

n3bT 

5 

23  4m.m 

1.867^ 

0  49  50.5 

U.l^l 

5 

0  33  21.18 

13S39 

9  18    6.4 

11318 

G 

^i    G  3Lf>4 

i.a6w 

0  m  41.7 

13.14'J 

^ 

0  35  12.:}9 

13*11 

9  30    OJ 

11374 

7 

93    8  33,51 

i.ieaa 

0  33  33.5 

11.  m 

7 

0  37    3.67 

13«JU 

9  41  SIM 

11331 

8 

23  10  15.27 

1.8010 

S.  0  10  25.B 

13.  m! 

8  i 

0  38  55.04 

i3fies 

9  53  39,9 

11.7M 

^ 

^  12    f,M 

i^awa 

N.  0    2  ilM 

13.111 

9 

0  40  46.49 

1338a 

10    5  35i» 

11,744 

1   1<^ 

m  13  58,50 

i.sa«i 

0  15  47.5 

13,099 

10 

0  42  38.&3 

l^SSffJ 

10  17    9J2 

]i3» 

11 

33  15  49.97 

i.a6T3 

0  28  KJ.0 

U.QfHt 

U 

0  44  39,135 

13813 

10  28  49.8 

1\XM 

12 

m  17  41,36 

i.e«M 

0  41  57.8 

13,07^ 

12 

0  46  21.37 

13838 

10  40  27,7 

113(» 

13 

23  VJ  32.tj7 

1.SJH4 

0  55    1.7 

I3.0fi8 

13 

0  48  13,19 

13844 

10  52    2.6 

11^* 

14 

23  21  23.89 

i.e£3i 

1    8    4.8 

13.043 

14 

0  50    5.10 

13B61 

11    3a5.1 

11.^16 

15 

23  91A  15.04 

i.SAia 

1  21    6.9 

i3jm 

15 

0  51  57.12 

13878 

11  15    4.6 

J1.4*T 

16 

33  25    6.11 

1.M0T 

1  34    8.1 

13.010 

16 

0  53  49,34 

13698 

11  36  31.3 

ll,4lt 

17 

m  26  57.12 

iA496 

1  47    8.2 

1J,S03 

17 

0  55  41.47 

13716 

U  37  51.9 

11*370 

18 

33  m  48.06 

134SS 

2    0    7.3 

ia.S7fi 

18 

0  57  33.83 

13714 

11  49  15,6 

113^ 

19 

23  30  38,95 

l.&l7fi 

3  13    5.3 

1*J.&S7 

19 

0  59  26.28 

137A3 

12    0  33.3 

ll.JflO 

ao 

93  32  2y.78 

i.frun 

3  26    2.2 

hj.»a6 

20 

1    1  18,86 

13774 

12  11  47.9 

n.2ig 

31 

23  34  20.56 

]J^59 

2  38  57.9 

13319, 

21 

1    3  11.57 

137» 

12  22  59,5 

1I,18T 

^ 

33  m  11.29 

l.a4&l 

2  51  52.3 

15307 

22 

1    5    4.40 

13818 

12  34    7.9 

ii.Jia 

33 

1    33  38    1JJ8 
FR 

1,8444 

IDAY 

N,  3    4  45.5 
26. 
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34  48    9 

aa» 

ao4S 

SMI 
a344 

98  27  40 
77  59  21 
34  36  23 
33  22  52 

88M 

8063 
39M 
8M9 

99  51  22 
79  28  54 
36    7  56 
31  57  21 

MIS 

MIO 
90M 

8931 

5 

FoauOhftol 
Suv 

W. 
W. 
W. 
£. 

106  5132 
87    026 
43  50    6 
24  46  20 

9SS1 
9SM 

SlSil 

106  15  49 
86  31  28 
45  23  23 
23  19  25 

s»a 

994S 
384S 
ai4S 

109  40    9 
90    245 
46  56  57 
21  52  15 

8M1 
99M 
38M 
8187 

111    4  31 
91  34  16 
48  30  49 
20  24  50 

8M1 
9997 
Mid 

aiM 

9 

SU9 

Sfttem 

Spica 

Antares 

W. 
£. 
£. 
K 

23  36  56 

25  23  18 

70  42    6 

116  21  10 

91SS 
MM 
9481 
SIM 

25  11  25 
23  45  36 

69    0  40 
114  39  36 

SIM 
90M 

S4M 
34T7 

2646    6 

22    8  10 

67  19    2 

112  57  50 

37» 
S0M 
3476 
34M 

28  20  58 

20  31    6 

65  37  14 

111  15  53 

sns 

97M, 
9467* 
9M1 

10 

SUH 

Spiea 
Antares 

W. 
£. 
£. 

36  17  59 

57    637 

103  43  25 

SIM 
S4M 
S4M 

37  53  54 

55  22  48 

101    0  25 

sm 

34M 
3417 

39  29  58 
53  39  51 
99  17  15 

97IS 
34M 
9411 

41    6  12 
51  56  45 
97  33  56 

9f71S 
9414 
9404 

11 

SUK 

Spica 
Antares 

W. 

£. 
£. 

49    932 
43  19  14 
88  55    6 

SMI 

saM 

sais 

50  46  37 
4L  35  23 

87  10  56 

SS7S 

sa84 

SS70 

52  23  49 
39  51  25 
85  26  38 

3670 

saw 

33M 

54    1    9 
38    722 
83  42  13 

96M 

98n 

S8M 

la 

8UH 

Japiter 
Segnlus 

Antares 

W. 
W. 
W. 
£. 
£. 

62    932 
25  49  14 
25  12  48 
2926    0 
74  58  23 

MM 
SM5 

MM 

saa? 

63  47  32 
27  31  16 

26  56  29 

27  41  35 
73  13  18 

9M7 
34M 
MM 
3364 
33M 

65  25  37 
29  13  33 
28  40  25 
25  57    9 
71  28    7 

36M 

34M 
3876 
SSM 
38M 

67    348 
30  56    6 
30  24  36 
24  12  44 
69  42  50 

98M 
3484 
9aM 
9aM 
98M 

i  ^ 

Suv 

Japiter 

Begolns 

Satam 

Antares 

aAquila 

W. 
W. 
W. 
W. 
E. 
£. 

75  16    4 

39  31  41 
39    8  14 
30  50  53 
60  55    8 
112  43    0 

MIO 
SMI 

38M 
9M4 

saM 

98M 

76  54  46 
41  15  15 
40  53  23 
32  33  54 
59    9  21 
111  11  25 

9607 

saM 

MM 
3416 

33M 
M17 

78  33  32 
42  58  57 
42  38  40 
34  17  10 
57  23  30 
109  39  28 

3604 

saw 

38M 
3404 
3309 
9M1 

80  12  22 
44  42  46 
44  24    3 
36    039 
55  37  34 
108    7  10 

96M 
98M 
9891 
9aM 

saoo 

SSM 

14 

Suv 
tinpner 

W. 

88  27  31 
53  23  18 

SIM 

flasT 

90    642 
55    740 

3M6 

2aM 

91  45  56 
5652    5 

9M4 
3869 

93  25  13 
58  36  34 

3869 

saw 

1 
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XV. 


GREENWICH  MEAN  TIME. 

tXnSlAS,  BISTAKCSS. 

14 

Ster*8  Nunfe 

P.L. 

P.L. 

P.L. 

p.i. 

•nd 

Noon. 

of 

Ulh. 

of 

Vlh. 

of 

IXh- 

of 

Position. 

DI& 

Wtt, 

MIL 

DHL 

Regulufl 

W. 

46^  9'3SS 

fart 

47^55'   'f 

9818 

49°40'4# 

9809 

5f26'3^ 

9307 

Saturn 

W. 

37  44  31 

9367 

39  28  14 

9881 

41  12  16 

9976 

42  56  27 

mi 

Antares 

E. 

53  51  35 

S99B 

52    532 

9906 

50  19  26 

9908 

48  33  16 

3991 

a  Aquil» 

E. 

106  34  33 

9811 

105    1  39 

9861 

103  28  30 

9861 

101  55    8 

9841 

15 

Sun 

W. 

95    4  33 

9fieo 

96  43  55 

9870 

96  23  19 

9678 

100    2  44 

3sn 

Jupiter 

W. 

6031    6 

9M6 

62    5  41 

9866 

63  50  19 

9364 

6535    0 

SIM 

ReguluB 

W. 

60  16  23 

9994 

62    2  31 

9909 

63  48  42 

9391 

65  34  55 

9989 

Satum 

W. 

51  39  11 

9948 

5324    1 

9846 

55    8  55 

9849 

56  53  53 

9M0  , 

Antares 

E. 

39  41  45 

9989 

37  55  20 

9903 

36    854 

9981 

34  22  27 

300  1 

a  Aquilfe 

E. 

94    538 

9810 

92  31  23 

9807 

90  57    4 

9806 

89  22  43 

980S 

16 

Sun 

W. 

106  20  12 

9679 

109S9  44 

9074 

111  39  15 

9674 

113  18  46 

Wi 

Regulus 

W. 

74  26  30 

9986 

76  12  53 

9984 

77  59  16 

3984 

79  45  39 

99U 

Jupiter 

W. 

74  18  52 

9848 

76    3  42 

9846 

77  48  32 

9848 

79  33  22 

9U8 

Saturn 

W. 

65  39  27 

9999 

67  24  40 

9881 

69    954 

9881 

70  55    8 

9131 

Spica 

W. 

2028    5 

9998 

22  13  31 

9816 

23  59    7 

9811 

25  44  51 

9306 

Antares 

E. 

25  29  59 

9980 

23  43  30 

9961 

21  57    3 

9388 

20  10  39 

9967 

a  AquilsB 

E. 

81  31  11 

9816 

79  57    5 

9898 

78  23    7 

9881 

76  49  19 

9839 

E. 

106  29  19 

9788 

104  53  29 

9780 

103  17  29 

9794 

101  41  21 

9119  1 

17 

Sun 

W. 

121  36    9 

9679 

123  15  33 

9661 

124  54  54 

9668 

126  34  12 

3se»| 

Regulus 

W. 

88  37  22 

9988 

90  23  39 

9900 

92    953 

9391 

93  56    5 

fi04  ; 

Jupiter 

W. 

88  17  22 

9869 

90    2    6 

9864 

91  46  47 

9866 

93  31  25 

93M  1 

Satum 

W. 

79  41  18 

98S8 

81  26  29 

9886 

83  11  38 

9887 

84  56  44 

933i; 

Spioa 

W. 

34  34  42 

3997 

36  20  46 

9997 

38    6  50 

9906 

39  52  53 

9308 

a  Aquilae 

E. 

69    336 

9908 

67  31  21 

9090 

65  59  28 

9941 

64  28    1 

9963; 

Fomalhaut 

E. 

93  39  17 

9706 

92    245 

9707 

90  26  14 

9706 

88  49  45 

9711 

aPegasi 

E. 

114  54  27 

9447 

113  11  59 

9444 

111  29  27 

3443 

109  46  52 

9441 

18 

Regulus 

W, 

102  46    6 

9800 

104  31  52 

9818 

106  17  33 

9817 

106    3    8 

9331 

Jupiter 

W. 

102  13  40 

9978 

103  57  53 

9878 

105  42    0 

9883 

107  26    1 

9387 

Satum 

W. 

93  41  23 

9868 

95  26    5 

9807 

97  10  42 

9861 

98  55  13 

9368 

Spica 

W. 

48  42  40 

9800 

50  28  27 

9811 

52  14  10 

9816 

53  59  48 

9318 

a  AquilsB 

E. 

56  58  39 

Sill 

55  30  43 

9160 

54    334 

8108 

52  37  17 

8341 

Fomalhaut 

E. 

80  48  40 

9780 

79  12  52 

9748 

77  37  16 

9760 

76    1  54 

7m 

aPegasi 

E. 

101  13  44 

9448 

99  31  10 

9446 

97  48  39 

944B 

96    6  12 

9480 

19 

Satum 

W. 

107  35  59 

9908 

109  19  44 

9400 

111    3  19 

9407 

112  46  44 

9416 

Spica 

W. 

62  46  27 

9849 

64  31  25 

9848 

66  16  14 

9864 

68    055 

9361 

Ajitares 

W. 

17    5  54 

9840 

18  50^ 

9868 

20  35  25 

9867 

2220    2 

9383 

a  Aquilae 

E. 

45  41  42 

8668 

44  22  27 

8640 

43    4  45 

3746 

41  48  45 

38U 

Fomalhaut 

E. 

68    9  15 

9946 

66  35  46 

9886 

65    2  43 

9887 

6330    7 

9900 

aPegasi 

E. 

87  35  19 

9476 

85  53  31 

9483 

84  11  52 

9480 

82  30  24 

9197 

90 

Spica 

W. 

76  41  50 

9986 

78  25  28 

9406 

80    855 

9416 

81  52    9 

9431 

Antares 

W. 

31    0  57 

9806 

32  44  38 

9408 

34  28    8 

9413 

36  11  26 

9431 

Fomalhaut 

E. 

55  55  21 

8060 

54  26  22 

8008 

52  58  10 

8198 

51  30  47 

8184 

aPegasi 

E. 

74    6    2 

9646 

72  25  51 

9666 

70  45  56 

9668 

69    6  17 

9888 

a  Anetis 

£. 

116  45  28 

9419 

115    2  10 

9419 

113  19    3 

9498 

111  36    8 

9486 

31 

Spica 

W. 

90  25    2 

9479 

92    654 

94S8 

98  48  31 

9404 

95  29  53 

9806 

Antares 

W. 

44  44  41 

9460 

46  26  38 

9470 

48    8  21 

9480 

49  49  49 

9801 

Fomalhaut 

E. 

44  28  55 

8480 

43    8    8 

8666 

41  48  46 

8649 

40  30  57 

919T 

aPegasi 

E. 

60  52  43 

9666 

59  15   3 

9678 

57  37  47 

9803 

56    0  56 

9111 

XVI. 
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GREENWICH  MEAN  TIME, 

LVHAM  DISTANCES. 

14 

8tar*iNMW 
and 

Midnight. 

P.L. 

of 

DHL 

XVk. 

P.L.. 
of 

xvmh. 

P.L. 

of 

Dlff. 

XXIH. 

P  L. 
of 
IHff. 

Begulua 

W. 

53°  12' ad 

9804 

54°58'l# 

9800 

56  4^1^ 

9988 

58°30'ia 

9306 

Saturn 

W. 

44  40  47 

SM4 

46  25  14 

9860 

48    9  48 

9866 

49  54  27 

9863 

Antares 

E. 

46  47    3 

S989 

45    0  47 

9967 

43  14  29 

9386 

41  28    8 

9364 

aAquibB 

£. 

100  21  33 

9B8S 

98  47  47 

9Btf 

97  13  51 

9810 

95  39  48 

9614 

15 

Sum 

W. 

101  43  11 

mt 

103  21  40 

9674 

105    1  10 

9674 

106  40  41 

9674 

Jupiter 

W. 

67  19  44 

9861 

69    4  29 

9880 

70  49  15 

9840 

7234    3 

9848 

Be^lus 

W. 

67  21  11 

99BT 

69    729 

9967 

70  53  48 

9986 

72  40    8 

9386 

Saturn 

W. 

58  38  54 

mn 

60  23  50 

62    9    6 

9884 

63  54  16 

9888 

Antares 

£. 

32  35  58 

9880 

30  49  29 

9979 

29    259 

9979 

27  16  29 

9979 

a  Aquila 

E. 

87  48  31 

9B00 

86  14    0 

9606 

84  39  40 

3806 

83    523 

9919 

16 

Sun 

W. 

114  58  17 

9VM 

116  37  47 

9076 

118  17  16 

9677 

119  56  43 

9on 

Begulns 

W. 

81  32    1 

9880 

83  18  23 

9966 

85    4  44 

9986 

86  51    4 

9387 

Jupiter 

W. 

81  18  12 

9S48 

83    3    1 

9848 

84  47  50 

9860 

86  32  37 

9861 

Saturn 

W. 

72  40  23 

9881 

74  25  38 

9881 

76  10  52 

9881 

77  56    6 

9888 

Spica 

W. 

27  30  42 

9809 

29  16  38 

9800 

31    2  37 

9986 

32  48  39 

9396 

Antares 

£. 

18  24  20 

9909 

16  36    9 

9860 

14  52    9 

9811 

13    6  25 

9897 

a  AquilflD 

E. 

75  15  41 

9B48 

73  42  16 

9666 

72    9    6 

9678 

70  36  12 

9887 

Fomalhaut 

E. 

100    5    6 

9110 

98  28  44 

9710 

96  52  18 

9707 

95  15  48 

9707 

17 

Sun 

W. 

128  13  27 

9868 

129  52  39 

9601 

131  31  47 

9604 

133  10  50 

9606 

Seffulu 

W. 

95  42  13 

9906 

97  28  18 

•Q^ 

99  14  19 

9809 

101    0  15 

9806 

Ju]Hter 

w. 

95  16    0 

9880 

97    032 

9864 

98  44  59 

9806 

100  29  22 

9070 

Saturn 

w. 

•86  41  47 

9841 

88  26  47 

9844 

90  11  43 

9846 

91  56  35 

9849 

Spica 

w. 

41  38  55 

9800 

43  24  55 

9801 

45  10  53 

9808 

46  56  48 

9806 

a  Aquils 

E. 

62  57    2 

90af7 

61  26  33 

80M 

59  56  38 

8048 

58  27  19 

8076 

Fomalhaut 

E. 

87  13  20 

9714 

85  36  59 

9710 

84    045 

9796 

82  24  38 

9789 

aPegasi 

E. 

108    4  15 

9440 

106  21  37 

9440 

104  38  59 

9440 

102  56  21 

9441 

18 

Begulttfl 

W. 

109  48  37 

9896 

111  33  59 

9881 

113  19  13 

9887 

U5    4  19 

9849 

Jupiter 

W. 

109    9  55 

9801 

110  58  42 

9886 

112  37  22 

9403 

114  20  54 

9408 

Saturn 

W. 

100  39  37 

9871 

102  23  54 

9876 

104    8    4 

9881 

105  52    6 

9897 

Spica 

W. 

55  45  21 

oyg 

57  30  48 

989T 

59  16    8 

9889 

61    1  21 

9887 

a  Aqnils 

E. 

51  11  56 

8900 

49  47  36 

8861 

48  24  24 

8416 

47    2  24 

8404 

Fomalhaut 

E. 

74  26  46 

tm 

72  51  55 

9706 

71  17  22 

9811 

69  43    8 

9897 

aPegaai 

E. 

94  23  49 

9464 

92  4131 

94B0 

90  59  20 

9404 

89  17  16 

9400 

19 

Saturn 

W. 

114  29  58 

9499 

116  13    1 

9481 

117  55  52 

9480 

119  38  31 

9448 

Spica 

W. 

69  45  26 

9886 

71  29  47 

9974 

73  13  59 

9803 

74  58    0 

9800 

Antaras 

w. 

24    4  31 

9886 

25  48  51 

9974 

27  33    3 

9861 

29  17    5 

9888 

a  Aquila 

£. 

40  34  36 

8019 

39  22  29 

4100 

38  12  33 

4966 

37    5    1 

4498 

Fomalhaut 

E. 

61  58    0 

9806 

60  26  25 

99«l 

58  55  25 

9080 

57  25    3 

8036 

aPegaa 

E. 

80  49    7 

9806 

79    8    1 

9616 

7727    8 

9694 

75  46  28 

9604 

do 

W. 

83  35  11 

9488 

85  17  59 

9449 

87    034 

9469 

88  42  55 

9403 

Antares 

W. 

37  54  31 

9490 

39  37  24 

9480 

41  20    3 

9448 

43    229 

9460 

Fomalhaut 

E. 

50    4  19 

aaoo 

48  38  49 

8967 

47  14  22 

8846 

45  51    2 

8406 

aPecari 
a^tis 

E. 

67  26  55 

9604 

65  47  52 

9686 

64    9    8 

9094 

62  30  45 

96B0 

E. 

109  53  24 

9446 

108  10  53 

9466 

106  28  36 

9404 

104  46  32 

9474 

SI 

S{Nca 

W. 

97  10  59 

9617 

98  51  40 

9806 

100  32  23 

9640 

102  12  41 

9661 

W. 

51  31    1 

9619 

58  11  57 

9698 

54  52  38 

9806 

5633    3 

9647 

Fomalhaut 

E. 

39  14  49 

88tt 

38    0  31 

8080 

36  48  11 

4000 

3538    0 

4987 

aPegad 

E. 

54  24  31 

9783 

52  48  33 

9768 

51  13    3 

9776 

49  38    4     9600  || 

1 
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XVIK 


GBEBNWICH  MBAJS  ' 

IIME. 

LUNAB  DISTiiKCEa 

Ster'B  Name 

and 

Portion. 

Noon. 

P.L. 

Of 
SIff. 

mh. 

P.L. 

Of 
DHL 

VJh. 

P.L. 

of 

DHL 

IXh- 

P.L. 

or 

21 

aArietis 

E. 

103°  442 

MM 

lof  28'    & 

3404 

99  4144 

3504 

98°  03# 

9616 

22 

Spica 
Antares 

a  AnetU 

W. 

103  52  43 
58  13  11 
48    3  36 
89  39    0 

96M 
9574 

105  32  27 
59  53    2 
46  29  42 
87  59  30 

9570 
3573 
9864 

3687 

107  11  55 
61  32  36 
44  56  24 
86  20  17 

3580 
3568 
9888 
9600 

108  51    5 
63  11  54 
43  23  43 
84  41  20 

3901 
9B06 
3016 
3611 

33 

Antares 
a  Arietifl 
Aldebaran 

W. 
£. 
E. 

7124    5 

76  30  59 

109    9    5 

9B80 

3877 
9713 

73  1  38 

74  58  48 
107  32  41 

9079 
3080 

9734 

74  38  54 

73  16  54 

105  56  33 

9667 
3704 
3790 

76  15  52 

71  40  19 

104  20  41 

3717 
3740 

24 

Antarea 
a  Aqtiila 
a  Anetis 
Aldebaran 

W, 
E. 
E. 

84  16  23 
3929    2 
63  41  53 
96  25  30 

3764 
4M8 
9766 
9B11 

85  51  38 
40  34  52 
62    7    5 
94  51  17 

arm 

4000 
3700 
9800 

87  26  36 
41  42    3 
60  32  35 
93  17  21 

3790 
4000 

3819 
3838 

89    1  17 
42  50  29 
58  58  23 
91  43  42 

4191  ! 
3860 

25 

Antares 
a  A(|uila 
a  Anetis 
Aldebaran 

Sun 

W. 
W. 
E. 
E. 

96  50  35 
48  47  10 
51  11  42 
83  59  26 
137  53  14 

9BSft 

aeM 

9BM 

9D19 

aais 

98  23  39 
50    046 
49  39  13 
82  27  22 
136  27  20 

3970 
9890 
3006 

9094 
8936 

99  56  28 
51  14  57 
48    7    1 
80  55  33 
135    1  41 

3887 
9610 
918 
9096 
9837 

101  29    3 
52  29  40 
4635    5 
7924    0 

133  36  16 

S79S 
9891 
3847 
1960 

26 

Antares 
a  Aquiln 
a  Anetis 
Aldebaran 
Sun 

W. 

W. 

E. 

E. 

E. 

109    8  27 
58  49  11 
38  59  30 
71  49  49 

126  32  40 

9Me 

aa97 

9BM 
9004 
S80S 

110  39  40 
60    6    1 
37  29  11 
70  19  41 

125    8  36 

3009 
9086 
9000 

90M 
9817 

112  10  41 
61  23    4 
35  59    8 
68  49  46 

123  44  44 

9070 
9879 
9091 
9094 
8836 

113  41  31 
62  40  20 
34  29  21 
67  20    3 

122  21    3 

3018  i 
8889  1 
8094 
8094 
8986 

27 

a  Aquilas 

Fomalhaut 

Aldebaran 

Sun 

W. 
W. 
E. 
£. 

69    858 

44  45  44 

59  54  32 

115  25  17 

969B 
9009 
9009 
9170 

70  27    2 

45  58    1 

58  26    0 

114    2  37 

9031 
9001 
9900 

71  45  12 

47  10  59 

56  57  39 

112  40    4 

9010 
9886 
9000 

9809 

73    326 

48  24  34 

55  29  28 

111  17  39 

8816 
8869 
8M8 

28 

aAqwlBb 

Fomalhani 

aPefflisi 

Aldebaran 

Sun 

W. 
W. 
W. 
E. 

E. 

79  35  24 
54  40    5 
31  48  49 
48  11    2 
104  27  10 

900i 
9734 

9fioe 

9147 
9439 

80  53  54 
55  56  27 
33    7  31 
46  43  49 

103    5  20 

9090 

9106 
9066 

9164 
9497 

82  12  26 
57  13    9 
34  26  55 
45  16  45 
101  43  34 

9001 
9066 

9631 
9109 
9480 

83  30  59 
58  30  11 
35  46  56 
43  49  50 
100  21  51 

8800 
8888 
8489 
9170 
8499 

29 

a  Aqniisi 
Fomalhani 
aPegasi 
Aldeburan 

Sun 

W. 

w. 

£. 

E. 

90    357 
64  59  40 
42  34  13 
36  37  38 
93  33  47 

•0OB 
9900 

90a9 

9311 
M97 

91  22  34 
66  18  19 
43  56  50 
35  11  42 

92  12  12 

9600 
9604 
9906 

9393 
9490 

92  41  11 
67  37  11 
45  19  47 
33  45  59 
90  50  36 

9606 

9671 
9949 
0389 
9484 

93  59  48 
68  56  17 
4643    2 
32  20  29 

89  28  58 

8668  ! 
8889  1 
8946 
8499 

30 

a  AquUsB 
Fomalbant 
aPegasi 
Sun 

W. 
W. 

w. 

100  32  45 
75  34  52 
53  43  27 
8240    9 

9600 

99ST 
9416 

101  51  17 
76  55  10 
55    8  17 
81  18  11 

9090 

9400 
0964 
Sill 

103    9  48 

78  15  39 
56  33  22 

79  56    7 

9005 
9486 
9849 
MM 

104  28  17 
79  36  19 
57  58  41 
78  33  57 

8087 
8476 
8391 
8400 

31 

Fomalbaut 
aPepai 
a  Amtis 

Sun 

W. 
W. 
W. 

£. 

86  22  21 
65    848 
21  32  13 
71  41  17 

9490 
9171 
9134 
9904 

87  44    5 
66  35  32 
22  59  54 
70  18  19 

8430 
9160 
8101 
9064 

89    559 
68    230 
24  28    2 
68  55  11 

9413 
8147 
9061 
9M6 

90  28    2 
69  29  43 
25  56  35 
67  31  52 

8409 

9196 

9396  j 

1 
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l^i^W 

■i^^WMB 

GKBENWICH  MEAN  TIME. 

LUKAB  DISTAKGBa 

1 

31 

Bter'aKMM 
PMUkm. 

Midnight. 

P.L. 

of 

DHL 

XVk. 

P.L. 

of 

DHL 

XVIUH. 

P.L. 

of 

DHL 

XXPi. 

P.L. 
of 

pur. 

aAriedt 

£. 

96''l9'4^ 

Msrr 

94°  39' if 

««8 

93'58'5i' 

9660 

91°18'4# 

9669 

33 

BpicA 

Antftm 

aPemi 

W. 
W. 
£. 
E. 

110  39  58 
64  50  55 
41  51  43 
83    340 

9614 
900B 

9M9 
9034 

119    8  34 
66  99  39 
40  30  96 
81  34  18 

9091 
9686 

113  46  59 

68    8    5 
38  49  55 
79  46  14 

9040 
9634 
3096 
9861 

115  94  53 
69  46  14 
37  30  13 

78    8  38 

9664 

9647 
8060 

9663 

93 

Antares 

aArieds 

iidelmrttk 

W. 

E. 

E. 

77  53  33 

70    4    3 

109  45    6 

9713 

9ni 

S»l 

79  38  56 

6838    3 

101    9  47 

»796 
9744 

81    5    9 
66  59  99 

99  34  45 

9788 
3760 
9786 

83  40  51 
65  16  59 
97  59  59 

9761 
9771 
9760 

94 

Antares 
a  Aquiltt 
aAnetas 
Aldebaian 

W. 
W. 

E. 
E. 

90  35  41 
44    0    1 
57  34  38 
90  10  19 

9816 
400D 
98» 
9663 

93    9  49 
45  10  33 
55  50  51 
88  37  13 

9898 
4014 
9889 
9876 

93  43  40 
46  31  59 
54  17  31 
87    4  31 

9841 
8666 
9866 
9887 

95  17  15 
47  34  13 
53  44  38 
85  31  46 

9663 
3099 
9879 
9860 

95 

Antaores 
a  AquiliB 
aAnetifl 
Aldebaran 
Sun 

W. 

W. 

E. 

E. 

£. 

103    1  33 
53  44  50 
45    336 
77  53  41 

133  11    6 

9610 

9m 

9044 
9660 
806S 

104  33  39 
55    035 
4333    3 
76  31  37 

130  46  10 

9690 
1748 

9ovr 

9070 
3978 

106    5  33 
56  16  31 
43    0  56 
74  50  47 

139  31  37 

9081 
3799 
9009 
9061 
3984 

107  37    1 
57  39  37 
40  30    5 
73  20  11 

127  56  57 

9949 
3719 
9969 
9003 
8996 

9ft 

Antans 
a  AqinUB 

aAnefis 

Aldebaian 

Sun 

W. 
W. 
E. 
E. 
E. 

115  13  10 
63  57  47 
33  59  50 
65  50  33 

190  57  33 

9666 
9B64 

6047 

aou 

86M 

116  49  38 
65  15  33 
31  30  36 
64  31  15 

119  34  14 

9606 
3047 
3060 
3064 
3864 

118  13  56 
6633    7 
30    1  38 
63  53    9 

118  11    5 

3003 
3689 

3076 
3064 
8063 

119  43    5 
67  50  59 
96  39  58 
61  23  15 

116  48    6 

8010 
8633 

3661 
3078 
3373 

27 

a  AqnilflB 

FomialhaTit 

Aldebaran 

Sun 

W. 
W. 

E. 
E. 

74  31  44 

49  38  43 

54    1  38 

109  55  31 

8631 
3116 
3466 

75  40    5 

50  53  33 

53  33  37 

108  33  10 

3610 

jm 

3194 
8410 

76  58  39 

53    8  31 

51    5  56 

107  11    5 

3608 
8768 
3131 
3416 

78  16  55 

5394    6 

49  38  34 

105  49    5 

3606 

3746 
3130 
8419 

36 

aAqmim 

Fomalliaiit 

aPeffan 

Aldebaran, 

Sun 

W. 

w. 
w. 

E. 

E. 

84  49  33 
59  47  33 
37    739 
4333    5 
99    0  13 

3866 

3063 
3466 

3178 
3484 

86    8    8 
61    5  10 
38  38  33 
40  56  39 
97  38  34 

8866 
3686 

3441 
3186 
3436 

87  36  44 
^33    5 
39  50    3 
3930    9 
96  16  57 

3566 
3633 
3490 
3103 
3487 

88  45  30 
63  41  15 
41  11  56 
38    345 
94  55  33 

3608 
3606 

3406 
3209 
3437 

99 

a  AqoilfB 

Fomalhaat 

aPesaa 

Aldeoaian 

Sun 

W. 
W. 

w. 

E. 
E. 

95  18  35 
70  15  36 
48    635 
30  55  13 

88    7  19 

3866 

3646 
3619 
8360 
3431 

9637    1 
71  35    7 
49  30  35 
39  30  13 
86  45  37 

3668 

1867 
8806 

Sr76 
3497 

97  55  37 
73  54  50 
50  54  30 
38    533 
85  33  51 

8660 
3690 
8999 
3994 
'     3494 

99  14  13 
74  14  45 
53  18  51 
36  41  14 
84    3    3 

8601 
3616 
3970 
3316 
3491 

» 

a  AqulsB 

Fonoiallunift 

aPega-i 

Sun 

W. 

E. 

105  46  44 
80  57  10 
59  34  14 
77  11  41 

3010 
3406 
3819 
3804 

107    5    8 
83  18  19 
60  50    1 
75  49  18 

8613 

auT 
tan 

3686 

108  33  38 
83  39  34 
63  16    9 
74  96  46 

3616 
3447 
3194 
3879 

109  41  45 
85    0  47 
63  42  18 
73    4    6 

3091 
3438 

3188 
3373 

31 

Fomalliaiit 
aPegasi 
a  Anetis 
Sun 

W. 
W. 
W. 
£. 

91  50  16 
70  57  10 
37  35  31 
66    839 

3803 
8193 
3044 

93  13  40 
73  34  53 
38  54  49 
64  44  41 

3866 

3110 
3097 
3616 

94  35  13 
73  59  49 
30  34  38 
63  30  47 

8877 
3067 
3011 
3806 

95  57  56 
75  31    3 
31  54  37 
6156  41 

3369 
3066 

9096 
3994 

1 
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AUGUST,    1861. 


AT 

GREENWICH  APPARENT  NOON. 

t 

1 

1 

THE   SUN'S 

Sidenal 
Time 
ortbfi 
Bead- 

diameter 

piMillg 

the 

Mefid- 

lu. 

Bqnationor 

Time, 

tobt 

added  to 

Diltfor 
Ihov. 

mUraettd 
jTtm 

Apparent 
Ibne. 

4ffHVM< 

Dill,  for 
Ihoar. 

Apparent 

pur.  for 

Semi. 

Thur. 

Fri. 

Sat 

1 

2 
3 

h      m       B 

8  46  20.17 
8  50  12.88 
8  54    5.00 

9.708 
9.685 
9.660 

N.17  58  56.1 
17  43  36.5 
17  27  59.6 

37!95 
38.68 
39.39 

15  48'.10 
15  48.22 
15  48.35 

66.64 
66.55 
66.46 

6    0.55 
5  56.71 
5  52.27 

0.147 
0.171 
0.196  1 

&in. 
Mon. 
Tues. 

4 
5 
6 

8  57  56.52 

9  1  47.44 
9     5  37.76 

9.636 
9.610 
9.585 

17  12     5.6 
16  55  54.8 
16  39  27.5 

40.10 
40.79 
41.47 

15  48.48 
15  48.62 
15  48.77 

66.37 
66.28 
66.19 

6  47.25 
5  41.62 
5  35.41 

0.221 
0.946 
0.271 

Wed. 
Thur. 
Fri. 

7 
8 
9 

9     9  27.50 
9  13  16.65 
9  17     5.21 

9.561 
9.536 
9.512 

16  22  43.9 
16    5  44.6 
15  48  29.9 

42.14 
42.79 
4343 

15  48.92 
15  49.08 
15  49.25 

66.11 
66.03 
65.94 

5  28.61 

5  21.22 

6  13.24 

OJStdS 

0.380, 

0.345 

Sat 
Sun, 
Mon. 

10 
11 
12 

9  20  53.18 
9  24  40.55 
9  28  27.34 

9487 
9.463 
9.438 

15  31     0.0 
15  13  15.3 
14  55  16.1 

44.05 
44.67 
45.27 

15  49.42 
15  49.59 
15  49.76 

65.86 
65.78 
65.70 

5    4.68 
4  55.52 
4  45.78 

0.3G9 
0.393 
0417 

Tues. 
Wed. 
Thur. 

13 
14 
15 

9  32  13.56 
9  35  59.22 
9  39  44.32 

9416 
9.392 
9.369 

14  37    2.7 
14  18  35.3 
13  59  54.5 

45.86 
4643 
46.98 

15  49.94 
15  50.13 
15  50.32 

65.62 
65.54 
65.46 

4  35.48 
4  24.61 
4  13.19 

0441 
0464 
0487 

Fri. 
Sat 
Sun. 

16 
17 

18 

9  43  28.87 
9  47  12.90 
9  50  56.41 

9.346 
9.325 
9.304 

13  41     0.4 
13  21  53.2 
13    2  33.4 

47.53 
48U)7 
48.59 

15  50.51 
15  50.70 
15  50.89 

65.38 
65.31 
65iM 

4     1.22 
3  48.72 
3  35.71 

0.510 
0.532 
0.553 

Mon. 
Tues. 
Wed. 

19 
20 
21 

9  54  39.42 

9  58  21.93 

10    2     3.96 

9.263 
9.263 
9.243 

12  43     1.2 
12  23  17.1 
12    3  21.1 

49.10 
49.59 
50.08 

15  51.08 
15  51.28 
15  51.48 

65.17 
65.10 
65.03 

3  22J20 
3    8i20 
2  53.71 

0.573 

O.593I 

0j613| 

Thur. 

Fri. 

Sat 

22 
23 
24 

10    5  45.54 
10    9  26.67 
10  13    7.37 

9.224 
9.206 
9.189 

11  43  13.5 
11  22  54.8 
11     2  25.1 

50.56 
51.02 
5146 

15  51.68 
15  51.88 
15  52.09 

64.96 
64.90 
64.84 

2  38.78 
2  23^ 
2    7.58 

0.632 
0.650 
0.667. 

Sun. 
Mon. 
Tues. 

25 
26 
27 

10  16  47.67 
10  20  27.59 
10  24    7.13 

9.172 
9.156 
9.142 

10  41  44.8 

10  20  54.1 

9  59  53.5 

51.90 
52.33 
52.73 

15  52.30 
15  52.51 
15  52.72 

64.78 
64.72 
64.66 

1  51.37 
1  34.77 
1  17.82 

0.684 
0.700 
0.715  1 

Wed. 
Thur. 
Fri. 
Sat 

Sun, 

28 
29 
30 
31 

32 

10  27  46.31 
10  31  25.16 
10  35    3.68 
10  38  41.87 

10  42  19.77 

9.128 
9.113 
9.100 
9.087 

9.075 

9  38  43.3 
9  17  23.7 
8  55  55.2 
8  34  18.0 

N.  8  12  32.3 

53.13 
53.52 
53.88 
54.24 

54.58 

15  52.93 
15  53.15 
15  53.37 
15  53.59 

15  53.82 

64.61 
64.56 
64.51 
64.46 

64.41 

1     0.50 
0  4^.84 
0  24.85 
0    6.53 

0.7S9 
0.743 
0.757  ■ 
0.770 

0.781  i 

0  12.06 

NoffB. — liii&  TliiM  of  tiM 

tar  pMriag  nay  b*  foaaid  bj  ioblnetfog  0U8  ftwA  tiM 

SidMMinilM. 

J 
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AT  GREENWICH  MF.4N 

NOON. 

i 

1 
* 

THE  SUN'S 

iDiiiiatianof 

Time, 

tobe 

nAtraeUd 

IMff.for 
Ihoar. 

SidMMl 

Time. 

Afpanni 
Bight  AmmmIoii. 

DULAv 
Ihonr. 

Jmmnnt 

WLfor 
liumr. 

added  to 
Time, 

Thnp. 
Fri. 

1 
2 
3 

h     m      • 

8  46  19i22 
8  50  11.94 
8  54    4.07 

9.708 
9.686 
9.6G0 

N.17  58  59.9 
17  43  40.3 
17  28    3.4 

37".95 
38.68 
39.39 

6    o'.56 
5  56.72 
5  52.29 

0.147 
0.171 
0.196 

8  40  18.66 
8  44  15.22 
8  48  11.78 

Sun. 
Mod. 
Tom. 

4 
5 
6 

8  37  55.60 

9  1  46.58 
9    5  36.87 

9.636 
9.610 
9.686 

17  12    9.4 
16  55  58.6 
16  39  31.3 

40.10 
40.79 
4147 

5  47.27 
5  41.64 
5  35.43 

0.221 
0.246 
04271 

8  52    8.33 

8  56    4.89 

9  0    1.44! 

Wed. 
Thnr. 
Pri. 

7 
8 
9 

9    9  26.63 
9  13  15.80 
9  17    4.38 

9.661 
9.636 
9.618 

16  22  47.7 
16    5  48.4 
15  48  33.7 

48.14 
42.79 
43.43 

5  28.68 
5  21.25 
5  13.27 

0.296 
0.380 
0.345 

9    3  58.00  , 
9    7  54.55 
9  11  51.11 

Sat. 

Sun. 

Mod. 

10 
11 
12 

9  20  52.37 
9  24  39.77 
9  28  26.50 

9.487 
9.463 
9.436 

15  31     3.8 
15  13  19.1 
14  55  19.8 

44.06 
44.65 
45.27 

5    4.71 
4  55.55 
4  45.81 

0.369 
0.393 
0.417 

9  15  47.66 
9  19  44.22  I 
9  23  40.78 

Toes. 
Wed. 
Thur. 

13 
14 
15 

9  32  12.84 
9  35  58.53 
9  39  43.66 

9416 
9393 
9.369 

14  37    6i2 
14  18  38.7 
13  59  57.8 

45.86 
46.43 
46.96 

4  35.51 
4  24.64 
4  13.22 

0.441 
0464 
0487 

9  27  37.33  1 
9  31  33.89 
9  35  30.44 

Fri. 
Sat. 
Sun. 

16 

17 
18 

9  43  28^24 
9  47  12.30 
9  50  55.85 

9.346 
9.326 
9.304 

13  41    3.6 
13  21  56.3 
13    2  36.3 

47.63 
48.07 
48.69 

4     1.25 
3  48.75 
3  35.74 

0.510 
0.532 
0.553 

9  39  26.99 
9  43  23.55 
9  47  20.11 

Mod. 
Tues. 
Wed. 

19 
20 
21 

9  54  38.89 

9  58  2144 

10    2    3.51 

9;883 
9.263 
9.243 

12  43    4.0 
12  23  19.7 
12    3  23.5 

49.10 
49.69 
60.08 

3  22.23 
3    8.23 
2  53.74 

0.573 
0.593 
0.613 

9  51  16.66 
9  55  13.21 
9  59    9.77 

Thop. 

Fri. 

Sat. 

22 
23 
24 

10    5  45.18 
10    9  26.30 
10  13    7.04 

9.S34 
0.206 
9.180 

11  43  15.7 
11  22  56.8 
11    2  26.9 

60.66 
61.02 
51.46 

2  38.81 
2  23.4^ 
2    7.61 

0.632 
0.650 
0.667 

10  -3    6.32 
10    7    2.88 
10  10  59.43 

'  iSun. 
Mod. 
Ttoes. 

25 
26 

27 

10  16  47.38 
10  20  27.34 
10  24    6.93 

9.172 
9.166 
9.148 

10  41  46.4 

10  20  55.5 

9  59  54.7 

51.90 
58.33 
52.73 

1  51.40 
1  34.80 
1  17.84 

0.684 
0.700 
0.715 

10  14  55.98 
10  18  52.54 
10  22  49.09 

i  Wed. 
Huir. 
Fri. 
Sat. 

28 
29 
30 
31 

10  27  46.16 
10  31  25.05 
10  35    3.61 
10  38  41.85 

9.136 
9.113 
9.100 
9.087 

9  38  44.2 
9  17  24.4 
8  55  55.6 
8  34  18.1 

53.13 
53.52 
53.88 
54.24 

1    0.51 
0  42.85 
0  24.86 
0    6.54 

0.729 
0.743 
0.757 
0.770 

10  26  45.65 
10  30  42JM)  ' 
10  34  38.75  1 
10  38  35.31 

Lsm. 

32 

10  42  19.80 

9.076 

N.  8  12  32.1 

54.58 

0  12.06 

0.781 

10  42  31.86 

X 

am—mHtimii 

Atarftirlfa 

■n  If oon  BHy  W  MM 

nMditei 

HBMMfhi^fbrApiMUPenl 

Noon. 

17 
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III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 
1 

1 

2 
3 

i 

"a 

213 
214 
215 

Logarithm 

oftlw 

Badias  Yeetor 

of  the 

brth. 

DilTfor 
Ihoar. 

ItanTlnw 

of 
ahfrnalOh. 

TViM  iJONOi'IUUB. 

DUE.  for 
Ihoor. 

LlTirnOE. 

X 

X' 

129°    8  51.1 

130  6  18.6 

131  3  47i2 

^    3.8 
5  BlJl 
2  59.7 

143.62 
14347 
143.71 

-♦-(J.58 
0.45 
0.32 

0.0063214 
.0062634 
.0062032 

23.8 
24.7 
25.6 

h     m      ( 

15  17  10.67 
15  13  14.75 
15    9  18.84 

4 
5 
6 

216 
217 
218 

132     1  16.9 

132  58  47.8 

133  56  19.9 

0  29J2 
57  59.9 
55  31.9 

143.73 
143.79 
143.83 

0.19 
-M).06 
—0.05 

.0061407 
.0060759 
.0060088 

26.5 
27.5 

284 

15    5  22.93 
15     1  27.02 
14  57  31.11 

7 
8 
9 

219 
220 
221 

134  53  63.0 

135  51  27.1 

136  49    2.2 

53    4.8 
50  38.8 
48  13.7 

143.88 
143.93 
143.97 

0.15 
0.23 
0.29 

.0059393 
.0058675 
.0057934 

294 

30.3 
31.3 

14  53  SbSil 
14  49  39.30  ! 
14  45  43.39  , 

10 
11 
12 

222 
223 
224 

137  46  38.2 

138  44  15.3 

139  41  53.4 

45  49.5 
43  26.5 
41     4.5 

144.01 
144.05 
144.10 

0.31 
0.29 
0.24 

.0057172 
.0056390 
.0055589 

32.1 
32.9 
33.7 

14  41  47.48 
14  37  51.57 
14  33  55.66 

13 
14 
15 

225 
226 

227 

140  39  32.5 

141  37  12.5 

142  34  53.5 

38  43.5 
36  23.3 
34    4.2 

144.15 
144.19 
144.23 

0.18 
—0.09 
-h0.03 

.0054770 
.0053935 
.0053086 

34.4 
35.1 
35.6 

14  29  59.75  1 
14  26    3.84 
14  22    7.93 

16 
17 
18 

228 
229 
230 

143  32  85.7 

144  30  18.9 

145  28    3.2 

31  46.3 
29  29.4 
27  13.6 

144.27 
144.32 
144.37 

0.15 
0:29 
0.42 

.0052223 
.0051349 
.0050464 

36.1 
36.6 
37.1 

14  18  12.02 
14  14  16.11 
14  10  20.20 

19 
20 
21 

231 
232 
233 

146  25  48.8 

147  23  35.8 

148  21  24.2 

24  59.0 
22  45.9 
20  34.2 

14443 
144.49 
144.55 

0.53 
0.63 
0.72 

.0049569 
.0048665 
•0047753 

37.7 
38.0 
38.3 

14    6  24.29  1 
14    2  28.38 
13  58  32.^ 

22 
23 
24 

234 
235 
236 

149  19  14.0 

150  17    5.4 

151  14  58.5 

18  23.9 
16  15.2 
14    8.1 

144.61 
144^ 
144.75 

0.77 
0.80 
0.80 

.0046834 
.0045906 
.0044969 

38.6 
38.9 
39.2 

13  54  36.57 
13  50  40.66  1 
13  46  44.75  ! 

25 
26 
27 

237 
238 
239 

152  12  53.4 

153  10  50.0 

154  8  48.5 

12    2.9 
9  59.4 

7  57.8 

144.82 
144.90 
144.98 

0.77 
0.72 
0.63 

.0044023 
.0043067 
.0042100 

39.6 

40.0 
40.4 

13  40  48.84 
13  38  52.93 
13  34  57.03 

28 
29 
30 
31 

240 
241 
242 
243 

155  6  49.0 

156  4  51.2 

157  2  55.4 

158  1     1.5 

5  58.2 
4    0.2 
2    4.3 
0  10.3 

145.06 
145.14 
145.22 
145.30 

0.51 

0.38 

0.25 

4-0.12 

.0041122 
.0040132 
.0039129 
.0038111 

40.9 
414 
42.0 
42.7 

13  31    1.12 : 

18  27     5i21 
13  23    9.30 
13  19  13J3» 

32 

244 

158  59     9.5 

58  18.2 

145.38 

—0.01 

0.0037078 

43.3 

13  15  17v49 

Non.  — A.  coRwpoi 

MbtothslriMe 

qoinoxoft 

hs  date,  K*  to 

corJaaoi 

HTOd. 
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GREENWICH 

MEAN  TDiE. 

1 

THE 

MOON'S 

SDnDIAMimtB. 

HORlXmiTAL  PARAT.T.AX. 

MERIDIAN  PA88AGS. 

% 

^ 

AGS. 

Noon. 

jodid^i. 

Noon. 

DiflLfinr 
Ihour. 

Midnight 

DULfinr 
Ihoar. 

Dlff.f« 
Ihonr. 

1 

2 
3 

15     id 
15  11.1 
15  21.8 

15'    ^.3 
15  16.3 
15  27.6 

55'    3.4 

55  37.1 

56  16.6 

+L25 
1.54 
1.72 

55  19.4 

55  56.3 

56  37.6 

+1.41 
1.64 
1.77 

h     m 

20  28.3 

21  21.9 

22  15.7 

2.21 
2.24 
2.23 

d 
24.4 
25.4 
26.4 

4 
5 
6 

15  33.4 
15  44.9 
15  55.5 

15  39.2 

15  50.4 

16  0.2 

56  59.0 

57  41.S 

58  20.1 

1.78 
1.71 
1.50 

57  20.4 

58  1.3 
58  37.4 

1.76 
1.62 
1.36 

23    8.8 

6 
0    0.6 

2.19 
2.13 

27.4 

28.4 

0.0 

7 
8 
9 

16    4.4 
16  10.9 
16  14.9 

16    8.0 
16  13.2 
16  16.0 

58  52.7 

59  16.9 
59  31.6 

1.19 
0.81 
0.41 

59     5.9 
59  25.4 
59  35.4 

1.01 

0.61 

+0.22 

0  51.1 

1  40.7 

2  30.3 

2.0Q 
2.06 
2.08 

1.0 
2.0 
8.0 

10 
11 
12 

16  16.4 
16  15.5 
16  12.8 

16  16.2 
16  14.4 
16  10.9 

59  36.9 
59  33.8 
59  23.7 

•fO.04 

-0.26 

0.54 

59  36.3 
59  29.5 
59  16.5 

-0.13 
0.42 
0.64 

3  20.9 

4  13.3 

5  8.2 

2.14 
2.23 
2.34 

4.0 
5.0 
6.0 

13 
14 
15 

16    8.6 
16    3.3 
15  57.1 

16    6.1 
16    0.3 
15  53.8 

59    8.2 
58  48.8 
58  26.2 

0.73 

0.88 
1.00 

58  58.9 
68  37.8 
58  13.9 

0.81 
0.94 
1.05 

6  5.7 

7  5.0 

8  4.4 

2.44 

2.48 
2.45 

7.0 
8.0 
9.0 

16 
17 
18 

15  50.3 
15  42.8 
15  34.7 

15  46.6 
15  38.8 
15  30.5 

58    0.9 
57  33.3 
57    3.9 

].10 
1.19 
1.26 

57  47.4 
57  18.8 
56  48.6 

1.15 
1.23 

14W 

9    2.1 

9  56.8 

10  48.0 

2.35 
2.21 

2.05 

10.0 
11.0  ! 
12.0 

19 
20 
21 

15  26.3 
15  17.9 
15    9.6 

15  22.1 
15  13.7 
15    5.7 

56  33.1 
56    2.0 
55  81.6 

1.30 
1.29 
1.22 

56  17.5 
55  46.6 
55  17J2 

1.30 
1.27 
1.16 

11  35.6 

12  20.4 

13  3.3 

1.92 
1.82 
1.76 

13.0 
14.0 
15.0 

22 
23 
24 

15    2.0 
14  55.6 
14  50.7 

14  58.6 
14  52.9 
14  49.0 

55    3.7 
54  39.9 
54  22.1 

1.09 
0.88 
0.69 

54  51.2 
54  30.2 
54  15.9 

1.00 
0.74 
043 

13  45.2 

14  27.0 

15  9.5 

1.74 
1.75 
1.80 

16.0 
17.0 
18.0 

25 
26 
27 

14  47.9 
14  47.5 
14  49.7 

14  47.4 
14  48.3 
14  51.9 

54  11.8 
54  10.3 
54  18.6 

-0.25 

+0.14 

0.56 

54    9.9 
54  13.2 
54  26.6 

-0.06 

+0.35 

0.77 

15  53.4 

16  39.4 

17  27.6 

1.87 
1.96 
2.06 

19.0 
20.0 
21.0 

28 
29 
30 
31 

14  54.8 

15  2.5 
15  12.8 
15  25.1 

14  58.3 

15  7.4 
15  18.7 
15  31.8 

54  37.2 

55  5.7 

55  43.4 

56  28.6 

0.96 
1.39 
1.74 
2.00 

54  50.2 

55  23.5 

56  5.2 
56  53.2 

1.19 
1.57 

1.88 
2.09 

18  18.0 

19  10.1 

20  3.0 
20  55.9 

2.14 
2.19 
2.21 
2.19 

22.0 
23.0 
24.0 
25.0 

32 

15  38.8 

15  45.8 

57  18.6 

+2.13 

57  44.4 

+2.14 

21  48.1 

2.16 

26.0 
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V. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AaoeDflioii. 

Dur. 

for  1  m. 

.  DeoUnatioii. 

IMff. 
forlm. 

Hoar. 

Bight  Aaeenikm. 

IHlt 
forlm. 

ftarlm. 

THURSDAY   1. 

SATURDAY  3. 

0 

h    m    ■ 
4  25  37.01 

8 
3.9848 

Ni2^4s!41.5 

n 
9306 

0 

h     m     ■ 
6  15  44.94 

8 
S39B4 

issiiid  i.6 

8.749  ; 

1 

4  27  51.20 

9.9883 

24  45  13.7 

9.476 

1 

6  18    4.65 

339B6 

24  14  ia6 

8386 

2 

4  30    5.59 

3.9416 

24  47  38.6 

9358 

2 

620  24.37 

93986 

24  10  103 

4338 

3 

4  32  20.18 

9.3448 

24  49  56.1 

9399 

3 

6  22  44.10 

9.8389 

24    6  10.8 

4.100 

4 

4  34  34.97 

9.9460 

24  52    6.1 

3.105 

4 

6  25    3.84 

93989 

24    1  57.1 

4397 

5 

4  36  49.95 

9.3513 

24  54    8.7 

1380 

5 

6  27  23.57 

93988 

23  57  35iJ 

4388 

6 

4  39    5.12 

%3SM 

24  56    3.8 

1355 

6 

629  43.30 

33987 

23  53    5.1 

4309 

7 

4  41  20.48 

3.3576 

24  57  51.3 

1.739 

7 

6  32    3.02 

33985 

23  48  26:9 

4.106 
4341 

8 

4  43  36.02 

9^606 

24  59  31.3 

1308 

8 

6  34  22.72 

33968 

23  43  40.5 

9 

4  45  51.74 

93685 

25    1    3.7 

1.476 

9 

6  36  42.41 

93960 

23  38  45.9 

4377 

10 

4  48    7.64 

93604 

25    2  28.4 

1349 

10 

6  39    2.08 

93376 

23  33  43.2 

•.113 

11 

4  50  23.71 

9.9699 

25    3  45.5 

1.33!t 

11 

6  41  21.72 

33371 

23  28  32.4 

•347 

12 

4  52  39.95 

93790 

25    4  55.0 

1304 

12 

6  43  41.33 

93366 

23  23  13.5 

•369 

13 

454  5036 

93746 

25    5  507 

0.965 

13 

6  46    091 

33960 

23  17  405 

•317 

14 

4  57  12.93 

93776 

25    6  50.7 

0386 

14 

6  48  20.45 

33358 

23  12  11.4 

•398 

15 

4  59  29.66 

93803 

25    7  309 

0.706 

15 

650  39^ 

33946 

23    6  28.3 

•.786 

16 

5    146.55 

93838 

25    8  15.4 

0376 

16 

6  52  59.40 

33386 

23    0  37.1 

•390 

17 

5    4    3.59 

33853 

25    8  46.0 

0.446 

17 

6  55  18.81 

33380 

22  54  37.9 

«369 

18 

5    6  20.78 

9.9877 

25    9    8.8 

0314 

18 

6  57  38.16 

33391 

22  48  30.7 

«.186  : 

19 

5    8  38.11 

9.3000 

25    9  23.7 

0.183 

19 

6  59  57.45 

93311 

22  42  15.5 

•319 

20 

5  10  55.58 

93933 

25    9  306 

0360 

20 

7    2  1O60 

33901 

22  85  52.4 

«301  '. 

21 

5  13  13.19 

33946 

25    9  29.6 

0388 

21 

7    4a'>.87 

33100 

22  29  21.3 

•388 

22 

5  15  30.93 

93968 

25    9  20.7 

0.316 

22 

7    6  54.98 

33179 

22  22  42.4 

•.7M  1 

23 

5  17  48.80 
FI 

33960 

«DAY 

N.25    9    3.8 
2. 

0349 

23 

7    9  14.02 
SU 

33167 

NDAY 

N.22  15  55.6 
'  4. 

•345 

0 

5  20    a80 

33009 

N.25    8  88.9 

0.483 

0 

7  1132.99 

33155 

N.22    9    1.0 

•375 

1 

5  22  24.92 

23039 

25    8    OO 

0316 

1 

7  13  51.88 

33143 

22    1  58.6 

T.106 

2 

5  24  43.15 

93048 

25    7  25.0 

0.760 

2 

7  16  10.70 

33199 

21  54  48.4 

7385 

3 

5  27    1.49 

93066 

25    6  36.0 

0384 

3 

7  18  29.43 

33115 

21  47  30.5 

T30S  : 

4 

5  29  19.94 

33064 

25    5  38.9 

1319 

4 

7  20  48.06 

33101 

21  40    4.8 

T30I ; 

5 

5  31  38i»0 

33101 

25    4  33.7 

1.154 

5 

7  23    6.64 

33086 

21  32  31.5 

7319 

6 

5  33  57.15 

33117 

25    3  20.4 

1389 

6 

7  25  25.11 

33071 

2124  50.5 

7.746 

7 

5  36  15.90 

93138 

25    1  59.0 

1.436 

7 

7  27  43.49 

33065 

21  17    2.0 

7319  : 

8 

5  38  34.74 

33148 

25    0  29.5 

1361 

8 

7  30    1.77 

33089 

21    9    5.9 

73«l 

9 

5  40  53.67 

33163 

24  58  51.8 

1397 

9 

7  32  19.96 

33038 

21    1    2.3 
20  52  51.2 

•.138 

10 

5  43  12.68 

9.8175 

24  57    5.9 

1388 

10 

7  34  38.04 

33006 

83fX 

11 

5  45  31.76 

33187 

24  55  11^ 

1369 

11 

7  36  56.02 

33086 

20  44  32.7 

8370  . 

12 

5  47  50.92 

93199 

24  53    9.7 

3.106 

12 

7  39  13.89 

33970 

20  36    6.8 

8b4flB 

13 

5  50  10.15 

93310 

24  50  59.3 

9.943 

13 

7  41  31.65 

330BS 

20  27  33.5 

8315  [ 

14 

5  52  29.44 

93330 

24  48  40.7 

9376 

14 

7  43  49.31 

83984 

20  18  52.9 

a.787  ' 

15 

5  54  48.79 

33380 

24  46  13.9 

3315 

15 

7  46    6.86 

33015 

20  10    5.0 

8390 

16 

5  57    8.20 

33389 

24  43  38^ 

3363 

16 

7  48  24.29 

20    1    9.9 

8378 

17 

5  59  27.66 

93347 

24  40  55.7 

3.789 

17 

7  50  41.61 

33677 

19  52    7.6 

8307 

18 

6    1  47.17 

93354 

24  38    4J2 

3.936 

18 

7  52  58.81 

33857 

19  42  58.2^ 

83M  I 

19 

6    4    6.72 

93361 

24  35    4.5 

8368 

19 

7  55  15.89 

33887 

19  33  41.7 

9334  ; 

20 

6    6  26.30 

93967 

24  31  56.6 

8300 

20 

7  57  32.85 

33817 

19  24  18.1 

8351 

21 

6    8  45.92 

33S78 

24  28  40.4 

8386 

21 

7  59  49.69 

33796 

19  14  47.5 

9367 

22 

6  11    5.57 

833n 

24  25  16.0 

8^75 

22 

8    2    6.40 

33775 

19    5  10.0 

93SS 

23 

6  13  25.24 

9.8981 

24  21  43.4 

8313 

23 

8    4  22.99 

33754 

18  55  25.6 

9.796 

24 

6  15  44.94 

93384 

N.24  18    2.6 

8.749 

24 

8    6  39.46 

33788 

NJ8  45  34.4 

9309 

J 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHI 

'  ASCENSION  AND  DECLINATION. 

Hoar. 

Diff. 
forlm. 

IMS. 
forlm. 

1 

Hour. 

DHL 
forlm. 

Dedliwtloa. 

Dur. 

forlm. 

MC 

)NDA1 

r  5, 

WEDNESDAY  7. 

0 

8    6  39.46 

9.9788 

N.is' 45(3^.4 

9300 

0 

h     m     • 
9  53  19J23 

8 

9.178B 

N.  8  59  10.2 

14371 

1 

8    8  55.80 

S.3712 

18  35  36.4 

10399 

1 

9  55  29.80 

9.1764 

8  45    4.2 

14.137 

3 

8  11  12.01 

S.96B1 

18  25  31.7 

10.134 

2 

9  57  40.28 

9.1741 

8  30  54.9 

14.189 

3 

8  13  2aoo 

S.i6O0 

18  15  20.4 

10344 

3 

9  59  50.69 

9.1796 

8  16  424 

14.936 

4 

8  15  44.04 

9.9648 

18    5    24 

103ft3 

4 

10    2    1.02 

9.ni6 

8    2  26.7 

14.987 

5 

8  17  59.86 

9JHS8 

17  54  37.9 

10.469 

5 

10    4  11.28 

9.1708 

7  48    7.9 

14.887 

6 

8  20  15.55 

2.90IM 

17  44    6.9 

10370 

6 

10    6  21.46 

9.1609 

7  33  46.2 

14386 

7 

8  22  31.11 

gt^ffOT 

17  33  294 

103n 

7 

10    8  31.58 

9.1661 

7  19  21.6 

U.434 

8 

8  24  46ii3 
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9 
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9.1660 
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10 
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9.961ft 
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10 

10  15    1.55 

9.1681 
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11 
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9.949B 
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11306 

11 

10  17  11.43 

9.1649 

6  21  15.6 

14.611 

13 

8  33  46.88 

9.9411 

16  38  47.7 

11.197 

12 

10  19  21.25 

9.1633 

6    6  37.7 

14.669 

13 

8  36    1.63 

9.9446 

16  27  32.9 

11367 

13 

10  21  31.02 

9.1696 

5  51  574 

14.601 

14 

8  38  16.25 

9.9490 

16  16  12.1 

11366 

14 

10  23  40.75 

9.1617 

5  37  14.8 

14.790 

15 

8  40  30.74 

9.940S 

16    4  454 

11.404 

15 

10  25  50.43 

9.1610 

5  22  30.0 

14.766 

16 

8  42  45.09 

9.9381 

15  53  12.8 

11361 

16 

10  28    0.07 

9.1603 

5    7  43.1 

14300 

17 

8  44  59.31 

93880 

15  41  344 

11.087 

17 

10  30    9.67 

9.1667 

4  52  54.1 

14333 

16 

8  47  ia40 

9.9337 

15  29  50.3 

11.789 

18 

10  32  19.24 

9.1669 

4  38    3.2 
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8  49  27.36 

9.981ft 

15  18    0.5 
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19 

10  34  28.78 

9.1667 

4  23  104 

14306 

20 

8  51  41.18 

9.9988 

15    6    5.0 

11370 

20 

10  36  38J29 

9.1663 

4    8  15.8 

14396 

21 

8  53  54.87 

9.9971 

14  54    4.0 

19369 

21 

10  38  47.77 

9.1676 

3  53  19.4 

14.963 

22 

8  56    8.43 

9.9940 

14  41  57.5 

19.188 

22 

10  40  57SU 

9.1ft76 

3  38  214 

14.079 

23 

8  58  21.86 
TU 
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ESDA' 

N.14  29  45.7 
Y  6. 

19349 

23 

10  43    6.69 
THt 

9.1674 

ntSD-A 
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16306 

0 
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N.14  17  28.5 

19.880 

0 

10  45  16.13 

9.1ft79 

N.  3    8  21.0 

16366 

1 

9    248.34 

93185 

14    5    6.0 

19.417 

1 

10  47  25.56 

9.1671 

2  53  18.7 

16.048 

2 

9    5    1^ 

93164 

13  52  384 

19.803 

2 

10  49  34.96 

9.1670 

2  38  15J2 

16.068 

3 

9    7  14.31 

93148 

13  40    5.7 

19367 

3 

10  51  4440 

9.1669 

2  23  10.5 

16.067 

4 

9    9  27.11 

93199 

13  27  27.9 

19.6T0 

4 

10  53  53.81 

9.1670 

2    8    4.7 

16.104 

5 

9  11  39.78 

93168 

13  14  45.1 

19.163 

5 

10  56    3.23 

9.1871 

1  52  57.9 

16.190 

6 

9  13^^ 

93069 

13    1  57.5 

19334 

6 

10  58  12.66 

9.1673 

1  37  505 

16.134 

7 

9  16    4.76 

93068 

12  49    5.0 

19314 

7 

11    0  22J0 

9.1676 

1  22  41.7 

16.147 

8 

9  18  17.07 

93648 

12  36    7.8 

19.062 

8 

11    2  31.56 

9.1618 

1    7  32.5 

16.168 

9 

9  20  29.26 

930« 

12  23    5.9 

13.660 

9 

11    4  41.01 

9.1669 

0  52  22.7 

16.168 

10 

9  22  41^ 

93606 

12    9  59.5 

13.146 

10 

11    6  50.54 

9.1666 

0  37  12.3 

16.177 

11 

924  53.29 

9J964 

11  56  48.5 

18.990 

11 

11    9    0.06 

9.1866 

0  22    14 

16.184 

12 

9  27    5.14 

9.1668 

11  43  33.1 

18308 

12 

11  11    9.62 

9.1666 

N.  0    6  50.2 

16.180 

13 

9  29  16.87 

9.1647 

11  30  13.3 

13366 

13 

11  13  19iJl 

9.1609 

S.  0    8  21.3 

16.103 

14 

9  3128.50 

9.1696 

11  16  49.3 

13486 

14 

11  15  28.84 

9.160O 

0  23  33.0 

16.196 

1^ 

9  33  40.02 

9.1613 

11    3  21.0 

13366 

15 

11  17  38.51 

9.1616 

0  38  44.8 

16.106 

16 

9  35  5144 

9.1804 

10  ^  48.6 

13.674 

16 

11  19  48.23 

9.1634 

0  53  56.6 

16.106 

17 

9  38    2.75 

9.1677 

10  36  12.1 

13.641 

17 

11  21  58.00 

9.1683 

1    9    8.3 

16.104 

18 

9  40  13^ 

9.1866 

10  22  31.7 

13.106 

18 

1124    7.82 

9.1648 

1  24  19.9 

16.100 

19 

9  42  25.07 

3.1844 

10    8  474 

13.170 

19 

11  26  17^ 

9.1661 

139  31.2 

16.186 

20 

9  44  36.09 

9.ia» 

9  54  59.3 

13388 

20 

11  28  27.68 

9.168S 

1  54  42.1 

16.170 

21 

9  46  47.01 

9.1619 

9  41    74 

13366 

21 

1130  37.63 

3.1673 

2    9  52.6 

16.171 

22 

9  48  57^ 

9.1167 

9  27  11:9 

13.066 

22 

11  32  47.70 

9.1664 

2  25    2.6 

16.161 

23 

9  51    8.58 

9.1189 

9  13  12.8 

14.0U 

23 

11  34  57.84 

9.1606 

2  40  11.9 

16.140 

24 

9  53  19^ 

9.1766 

N.  8  59  10J2 

14.071 

24 

11  37    8.05 

9.1700 

S.  2  55  20.5 

16.136 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 
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0 

h    m     8 
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a 
3.1700 

S.  2°5^20''.5 
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16.186 

0 

h    m     a 
13  23  58.89 
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9.8018 

S.li' 1^26.9 

19.746 

1 

11  39  18.34 

9.1193 

3  10  28.3 

16.193 

1 

13  26  17.12 

9.3067 

14  31    9.0 

13.668 

2 

11  41  28.72 

9.1737 

3  25  35.2 

16.106 

2 

13  28  35.58 

9.8008 

14  43  45.9 
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3 

11  43  39.18 

3.1748 

3  40  41.1 

16.080 

3 

13  30  54^27 

9.3136 

14  56  17.4 

19.480  1 

4 

11  45  49.74 

9.17e7 

3  55  45.9 

lijtno 

4 

13  33  13.20 

9.SI76 

15    8  43.5 

19.880 

5 

11  48    0.39 

9,1783 

4  10  49.5 

160)60 

5 

13  35  32.37 

9.8316 

15  21    4.1 

13.307 

6 

11  50  11.14 

9.1800 

4  25  51.9 

16.090 

6 

13  37  51.78 

9.3366 

15  33  19.1 

19.908 

7 

11  52  22.00 

9.1818 

4  40  53.0 

16.006 

7 

13  40  11.43 

9Ji996 

15  45  28.4 

19.108 

8 

11  54  32.96 

9.1836 

4  55  52.6 

14.981 

8 

13  ^  31.32 

9.8386 

15  57  32.0 

194)11 

9 

11  56  44.03 

9.1864 

5  10  50.7 

14.964 

9 

13  44  51.46 

9J»77 

16    9  29.7 

11.913 

10 

11 .58  55.21 

9.1874 

5  25  47.1 

14.996 

10 

13  47  11.84 

9.8418 

16  21  21.5 

11.814 

11 

12    1    6.51 

9.18M 

5  40  41.8 

14.897 

11 

13  49  32.47 

9.3469 

16  33    7.3 

11.713 

18 

12    3  17.94 

9.1916 

5  55  34.8 

14.886 

12 

13  51  53.35 

3.8600 

16  44  47.0 

11.810 

13 

12    5  29.49 

9.1088 

6  10  25.9 

14.834 

13 

13  54  14.47 

9.8641 

16  56  20.5 

11.606 

14 

12    7  41.17 

9.1988 

6  25  14.9 

14.800 

14 

13  56  35.84 

3.3669 

17    7  47.7 

11.481 

15 

12    9  52.98 

9.1080 

6  40    1.8 

14.764 

15 

13  58  57.46 

3.8034 

17  19    8.6 

11.906 

16 

12  12    4.92 

9.9003 

6  54  46.6 

14.797 

16 

14    1  19.33 

3.8866 

17  30  23.1 

11.187 

17 

12  14  17.01 

9.9037 

7    9  29.1 

14.688 

17 

14    3  41.45 

3.3707 

17  41  31.0 

114)78   1 

18 

12  16  29.24 

9.30fil 

7  24    9.2 

14.648 

18 

14    6    3.82 

3.3740 

17  52  32.4 

10.988 

19 

12  18  41.62 

9.907ft 

7  38  46.9 

14.607 

19 

14    8  26.44 

3.3791 

18    3  27.1 

10.8i8 

20 

12  20  54.14 

9.9100 

7  53  22.1 

14.664 

20 

14  10  49.31 

3.3839 

18  14  15.1 

10.7a  ; 

21 

12  23    6.82 

9.9198 

8    7  54.7 

14.690 

21 

14  13  12.43 

3.3874 

18  24  56.3 

10.098   < 

22 

12  25  19.65 

9.91U 

8  22  24.5 

14.474 

22 

14  15  35.80 

9.3016 

18  35  30.5 

10.619 

23 

12  27  32.65 
SAT 

9.9180 

DRDA 

S.  8  36  51.5 
Y    10. 

14.496 

23 

14  17  59.42 
MO 

9.3067 

NDAY 

S.18  45  57.7 
12. 

10.808 

i 

t 

0 

12  29  45.81 

9.9908 

S.  8  51  15.6 

14^)77 

0 

14  20  23.29 

3.8006 

S.18  56  17.9 

1 

10J9T7 

1 

12  31  59.14 

%asM 

9    5  36.7 

14.^6 

1 

14  22  47.41 

3.4040 

19    6  30.9 

10.167 

2 

12  34  12.64 

9^084 

9  19  54.7 

14.374 

2 

14  25  11.77 

9.4081 

19  16  36.7 

104)08 

3 

12  36  26.31 

9.9903 

9  34    9.5 

14.390 

3 

14  27  36.38 

9.4199 

19  26  35.2 

9.014 

4 

12  38  40.16 

9.9893 

9  48  21.1 

14.166 

4 

14  30    1.23 

3.4168 

19  36  26.3 

9.790 

5 

12  40  54.19 

9.9383 

10    2  29.3 

14.108 

5 

14  32  26.33 

9.4903 

19  46  10.0 

0.086 

6 

12  43    8.40 

9.9884 

10  16  34.1 

144W0 

6 

14  34  51.67 

3.4344 

19  55  46.1 

0.580 

7 

12  45  22.80 

9.9418 

10  30  35.3 

13.900 

7 

14  37  17.25 

3.4984 

20    5  14.6 

0.411 

8 

12  47  37.39 

9J3448 

10  44  32.9 

18.990 

8 

14  39  43.08 

9.4894 

20  14  35.4 

9.989 

9 

12  49  52.17 

9.9480 

10  58  26.8 

13.886 

9 

14  42    9.15 

9.4884 

20  23  48.5 

9.181   : 

10 

12  52    7.15 

9.9813 

11  12  16.8 

13.809 

10 

14  44  35.45 

3-4408 

20  32  53.7 

94)99   ; 

11 

12  54  22.32 

9.9648 

11  26    2.9 

13.736 

11 

14  47    1.98 

9.4449 

20  41  51.1 

8.800   - 

12 

12  56  37.70 

9JI680 

11  39  45.1 

13.660 

12 

14  49  28.75 

9.4481 

20  50  40.5 

8.78t 

13 

12  58  53.28 

9.9814 

11  53  23.2 

13.600 

13 

14  51  55.75 

9.4610 

20  59  21.9 

8.833 

14 

13    1    9.07 

9.9640 

12    6  57.1 

13.630 

14 

14  54  22.97 

3.4667 

21    7  55.2 

8.488 

15 

13    3  25.07 

9JM84 

12  20  26.7 

13.468 

15 

14  56  50.42 

9.4604 

21  16  20.4 

8.361 

16 

13    5  41.28 

9.9790 

12  33  52.0 

13.386 

16 

14  59  18.10 

9.4631 

2124  37.3 

8.313 

17 

13    7  57.71 

9^66 

12  47  12.8 

13.310 

17 

15    1  46.00 

9.4867 

2132  45.9 

84r74    1 

18 

13  10  14.35 

9.9709 

13    0  29.1 

13.934 

18 

15    4  14.11 

3.4703 

21  40  46.2 

7.0M   ! 

19 

13  12  31.21 

9.9838 

13  13  40.8 

13.166 

19 

15    6  42.43 

9U738 

21  48  38.1 
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20 

13  14  48.29 

9.9886 

13  26  47.8 
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20 

15    9  10.97 

9.4773 
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7.833 

21 

13  17    5.60 

9.9008 

13  39  50.0 
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21 
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9.4807 
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22 

13  19  23.13 

9.9041 

13  52  47.3 

19.914 

22 

15  14    8.66 

9.4841 
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7.868 

23 

13  21  40.89 
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14    5  39.6 

19.830 

23 

15  16  37.81 

9.4874 

22  18  40.3 
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24 

13  23  58.89 

9.3018 

S.14  18  26.9 

19.746 

24 

15  19    7.15 

3.4007 

S.22  25  49ii 

74)76  1 
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7 
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7 
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1.8S0 
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10 
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17  46    2.25 
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13 
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6.107 
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3.5983 
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14 
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24  42    2.9 
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15 
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18 
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8.8n 
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19 
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9.4861 
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8.697 

20 
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3.5893 
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8.909 

20 
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9.4834 
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8.677 

21 
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3.5407 

24  20  57.4 

8.889 

21 
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8.836 

22 
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24  24  42i^ 
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22 
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1 
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24  35    1.5 
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1 
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9.4638 
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4.418 

2 
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3.5484 

24  38    8.3 
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2 
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3.4581 
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3 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 
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9364 

37  34  50 

9980   1 

a  AquiltB 

E. 

96  55    4 

3779 

95  20    9 

9779 

93  45  13 

9780 

92  10  19 

9783 

Fomalhaut 

E. 

121  58  57 

3853 

120  25  36 

9833 

118  51  50 

9815 

117  17  42 

9001 

13 

Sun 

W. 

79  24  21 

9963 

81    3  40 

9568 

82  42  52 

9008 

84  21  56 

9SO0 

Venus 

W. 

54  38  35 

9098 

56  15  18 

9701 

57  51  56 

9706 

59  28  29 

S710 

Spica 

W. 

17  19    3 

9839 

19    4    6 

9383 

20  49  18 

9398 

22  34  36 

9397 

Antares 

E. 

28  40  47 

9381 

26  54  19 

9980 

25    7  59 

9991 

23  21  47 

9308 

a  Aquils 

E. 

84  16  59 

3800 

82  42  43 

9818 

81    8  38 

9898 

79  34  46 

3830 

Fomalhaut 

E. 

109  23    5 

3754 

107  47  37 

9749 

106  12    2 

9746 

104  36  22 

9743 

13 

Sun 

W. 

92  35  31 

9096 

94  13  51 

9039 

95  52    d 

9688 

9730    7 

90tt 

Venus 

W. 

67  29  42 

9734 

69    537 

9739 

70  41  25 

9746 

72  17    5 

9760  r 

Spica 

W. 

31  21    7 

9335 

33    6  16 

9338 

34  51  20 

9349 

36  36  18 

9aio 

a  AquilsB 

E. 

71  49  31 

9913 

70  17  28 

9931 

68  45  48 

9951 

67  14  34 

9973  1 

Fonudhaut 

E. 

96  37  38 

9744 

95    1  57 

9747 

93  26  19 

9751 

91  50  47 

97M  1 

aPegasi 

E. 

117  59  12 

9493 

116  17  49 

9494 

114  36  27 

9494 

112  55    5 

9406 

14 

Sun 

W. 

105  38  19 

9670 

107  15  31 

9063 

108  SSI  M 

9600 

110  29  27 

9on 

Venus 

W. 

80  13  30 

9783 

81  48  22 

9788 

83  23    6 

9796 

84  57  41 

9801 

Spica 

W. 

45  19  34 

9371 

47    3  51 

3876 

4848    1 

9383 

50  32    2 

9307 

a  AquiliB 

E. 

59  46    4 

8114 

58  18  11 

8148 

56  51    0 

3180 

55  24  34 

9990 

Fomalhaut 

E. 

83  55    3 

9793 

82  20  25 

3801 

80  45  59 

9613 

79  11  47 

9f^ 

gPegasi 

E. 

104  28  57 

9500 

102  47  56 

3613 

101    7    1 

9517 

99  26  12 

MHJ 

XIV. 
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I.UMAR  DISTANCES. 

1 

1^1 

star's  Name 

p.  L. 

P.L. 

P.L. 

P.L. 

Mid 

Midnight. 

of 

XVb. 

of 

XVIIPi. 

of 

XXIh. 

of      1 

Poritkm. 

DIfl. 

no. 

Diff. 

DilL 

•  1 

Fomalhaut 

W. 

10S?53'dl 

tSS9 

loI'lT'l* 

8897 

105°40'5# 

8391 

i(yf  4'4l 

8816 

aPe^i 

w. 

82  45  58 

M31 

84  15  45 

8000 

85  45  48 

9095 

87  16    7 

9961 

a  Anetis 

w. 

39  29  14 

9990 

41    1    8 

9900 

42  33  21 

9890 

44    5  53 

9875 

1 

Sun 

E. 

54  52  48 

a989 

53  27  17 

8990 

52    1  31 

8907 

50  35  30 

8193 

2 

Fomalhaut 

W. 

114    4  49 

laos 

115  28  57 

8809 

116  53    6 

8304 

118  17  13 

8307 

aPc^asl 
a  Anetis 

W. 

94  51  54 

9918 

96  23  53 

9909 

97  56    9 

9890 

99  28  41 

9876 

w. 

51  53  21 

9800 

53  27  49 

9786 

55    237 

9770 

56  37  44 

2755 

Aldebaran 

w. 

20  33  57 

1168 

22    050 

8109 

23  28  57 

8047 

24  58  12 

9996 

Sun 

E. 

43  21  17 

819S 

41  53  35 

8106 

40  25  35 

8008 

38  57  17 

8079 

9 

aPe^si 
a  Anetis 

w. 

107  15  27 

9S15 

108  49  36 

9804 

110  23  59 

9709 

111  58  37 

9789 

w. 

64  38  21 

9679 

66  15  29 

9664 

67  52  57 

9649 

69  30  46 

9685 

Aldebaran 

w. 

32^^  39 

9091 

34  11  39 

9798 

35  46  16 

9766 

37  21  28 

9749 

Sun 

E. 

31  31  22 

•OOT 

30    1  18 

9998 

28  30  56 

9979 

27    0  17 

9965 

8 

Sun 

W. 

32  42    6 

9060 

34  21  56 

9656 

36    1  ^ 

9551 

37  41  54 

9548 

Spica 

E. 

33  13  51 

9966 

31  27    1 

9966 

29  40  10 

9965 

27  53  19 

3966 

Antares 

E. 

78  48    0 

9940 

77    0  40 

9943 

75  13  15 

9988 

73  25  46 

2987 

9 

Sun 

W. 

46    3    1 

9*68 

47  43  22 

9587 

49  23  44 

9586 

51    4    7 

9535 

Antares 

E. 

64  27  37 

99S1 

62  39  55 

9930 

60  52  12 

9930 

59    4  ») 

2381 

a  Aqoilas 

E. 

115  43  18 

9091 

114  10  47 

9679 

112  37  52 

9855 

111    4  35 

9840 

10 

Sun 

W. 

59  25  48 

9M9 

61    6    3 

9644 

62  46  15 

9546 

64  26  24 

9549 

Venus 

W. 

35  14  43 

90BT 

36  51  41 

9684 

38  28  43 

9689 

40    5  47 

9689 

Antares 

£. 

50    6  13 

9987 

48  18  41 

9989 

46  31  12 

9949 

44  43  47 

9945 

a  Aqnils 

E. 

103  14  11 

9799 

101  39  33 

9787 

100    4  48 

9783 

96  29  58 

9780 

11 

Sun 

W. 

72  46    7 

9865 

74  25  50 

9509 

76    5  27 

9574 

77  44  57 

9579 

Venns 

W. 

48  11    3 

9667 

49  48    1 

9689 

51  24  56 

9699 

53    1  47 

9694 

Antares 

E. 

35  47  49 

9909 

34    054 

9966 

32  14    5 

9970 

30  27  22 

2976 

a  AquilsB 

E. 

90  35  28 

978A 

89    0  41 

9780 

87  25  59 

9795 

85  51  25 

9801 

Fomalhaut 

E. 

115  43  16 

9786 

114    8  33 

9778 

112  33  36 

9768 

110  58  26 

9760 

19 

Sun 

W. 

86    0  53 

9608 

87  39  44 

9O0O 

89  18  27 

9614 

90  57    3 

9090 

Venus 

W. 

61    4  56 

9714 

62  41  17 

9719 

64  17  32 

9734 

65  53  40 

9739 

Spica 

W. 

24  19  56 

9896 

26    5  17 

9897 

27  50  37 

9839 

29  35  54 

9333 

Antares 

E. 

21  35  45 

9804 

19  49  52 

9819 

18    4  10 

9830 

16  18  40 

3831 

a  AquilsB 

£. 

78    1    9 

9891 

76  27  47 

9864 

74  54  42 

9879 

73  21  56 

9895 

Fomalhaut 

E. 

103    0  39 

9741 

101  24  54 

9741 

99  49    8 

9741 

98  13  22 

3742 

13 

Sun 

W. 

99    8    3 

9650 

100  45  50 

9606 

102  23  29 

9668 

104    0  59 

9870 

Venus 

W. 

73  52  38 

9756 

75  28    3 

9768 

77    320 

9769 

78  38  29 

9775 

Spica 

W. 

38  21  11 

9850 

40    5  57 

9865 

41  50  36 

9359 

43  35    9 

9865 

a  Aqtiiln 

E. 

65  43  48 

9997 

64  13  31 

8033 

62  43  47 

8051 

61  14  37 

8061 

Fomalhaut 

£. 

90  15  21 

9769 

88  40    3 

9708 

87    4  53 

9T75 

85  29  53 

9783 

aPegasi 

E. 

111  13  45 

9497 

109  32  28 

9490 

107  51  14 

9509 

106  10    3 

9505 

14 

Sun 

W. 

112    6  11 

9704 

113  42  46 

9711 

115  19  11 

9719 

116  55  26 

9796 

Venus 

W. 

8632    7 

9606 

88    624 

9816 

89  40  32 

9839 

91  14  31 

9830 

Spica 

w. 

52  15  55 

9898 

53  59  40 

9890 

55  43  16 

9405 

57  26  43 

9411 

a  Aquiln 

E. 

53  58  58 

8973 

52  34  14 

8891 

51  10  27 

8375 

49  47  42 

8438 

Fomalhaut 

£. 

77  37  50 

9886 

76    4    9 

9849 

74  30  45 

9868 

72  57  39 

9978 

aPegasi 

£. 

97  45  29 

9097 

96    4  54 

9588 

94  24  27 

9539 

9244    8 

9545 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCKR. 

^4 

starts  Name 

P.L. 

P.L. 

I'.L. 

P.L     1 

Uld 

Noon. 

Of 

nih. 

or 

Vlh. 

of 

IXh. 

of 

O  g 

15 

Position. 

Diff. 

Dur 

DIff. 

D» 

Sun 

W. 

I18'3l'31 

3784 

120""   7  26 

9741 

121°  43'  li 

9r749 

123°  18'  46 

9766 

Venus 

w. 

02  48  20 

9887 

94  22    0 

9846 

95  55  30 

9859 

97  28  50 

9800 

Spica 

w. 

50  10    2 

S4I7 

60  53  12 

9494 

62  36  12 

9431 

64  19    3 

9488   1 

a  Aqoilas 

E. 

48  26    3 

8407 

47    5  36 

8668 

45  46  27 

3644 

44  28  40 

87» 

Fomalhaut 

£. 

71  24  52 

S8&4 

69  52  26 

9919 

68  20  23 

9931 

66  48  44 

9969 

a  Pe^i 
a  Arictis 

E. 

91    3  57 

9561 

89  23  55 

9600 

87.44    3 

9566 

86    420 

9073 

E. 

134  12  10 

9448 

132  29  37 

944S 

130  47  11 

9463 

129    4  52 

9486 

16 

Vcnua 

W. 

105  12  57 

9001 

106  45  15 

9009 

108  17  22 

9918 

109  49  18 

9097 

Spica 

W. 

72  50  53 

94ii 

74  32  45 

9480 

76  14  27 

9487 

77  55  59 

9494  , 

Ajitares 

W. 

27  10  23 

9478 

28  52  14 

9480 

30  33  56 

9486 

32  15  29 

9498 

Fomalhaut 

E. 

59  17  2() 

8076 

57  48  46 

3106 

56  20  43 

8139 

54  53  21 

8176 

aPc^t 
a  Anetis 

E. 

77  48  32 

9016 

76    9  58 

9096 

74  31  37 

9635 

72  53  30 

9646 

E. 

120  35  18 

U80 

118  53  49 

9496 

117  12  30 

9509 

115  31  20 

3610  j 

17 

Venus 

W. 

117  26    G 

9978 

118  56  52 

9964 

120  27  25 

9993 

121  57  46 

8064 

Spica 

W. 

86  20  58 

9638 

88    1  25 

9649 

89  41  40 

9650 

91  21  44 

9666   ' 

Antares 

W. 

40  40  40 

9631 

42  21  10 

9688 

44    1  30 

9547 

45  41  38 

9666 

Fomalhaut 

E. 

47  48  21 

8406 

46  26  10 

8469 

45    5    3 

8595 

43  45    6 

8606    . 

a  Pc^i 

E. 

64  46  37 

9706 

63  10    4 

9719 

61  33  49 

9739 

59  57  52 

9747 

a  Anetis 

E. 

107    8    1 

9646 

105  27  52 

9664 

103  47  54 

9669 

102    8    7 

3671 

18 

Spica 

W. 

99  39  11 

9601 

101  18    4 

9610 

102  56  45 

9690 

104  35  13 

9890 

Ajitares 

W. 

53  59  27 

9696 

55  38  25 

9606 

57  17  12 

9616 

58  55  46 

9694  1 

Fomalhaut 

E. 

37  27    3 

4079 

36  16  41 

4911 

35    825 

4861 

34    228 

4680 

aPe^asi 
a  Anetis 

E. 

52    323 

9836 

50  29  40 

9866 

48  56  23 

98n 

47  23  35 

9901 

E. 

93  52    5 

9618 

92  13  28 

9699 

90  35    3 

9631 

88  56  50 

3640 

Aldebaran 

E. 

126  19  40 

9667 

124  42  16 

9678 

123    5    0 

9679 

121  27  52 

9686 

19 

Spica 

W. 

112  44  25 

9676 

114  21  37 

9687 

115  58  35 

9606 

117  35  20 

no6 

Antares 

W. 

67    5  31 

9671 

68  42  50 

9681 

70  19  56 

9691 

71  56  48 

3300 

a  Pe  jasi 
a  Anetis 

E. 

39  47  49 

8046 

38  18  36 

8087 

36  50  10 

8199 

.35  22  35 

3174 

E. 

80  48  55 

9668 

79  11  59 

9608 

77  35  16 

9707 

75  58  46 

3717 

Aldebaran 

E. 

113  24  37 

9796 

111  48  30 

9788 

110  12  34 

9741 

108  36  49 

9760 

90 

Antares 

W. 

79  57  56 

9760 

81  33  30 

9760 

83    8  51 

9769 

84  43  59 

3180 

a  A(][uilaB 
a  Anetis 

w. 

36  41  19 

4680 

37  42  28 

4660 

38  45  27 

4448 

39  50    5 

4847 

E. 

67  59  39 

9709 

66  24  31 

9780 

64  49  37 

9790 

63  14  56 

9801 

Aldebaran 

E. 

100  41     1 

9796 

99    6  28 

9806 

97  32    8 

9816 

95  58    0 

3896 

21 

Antares 

W. 

92  36  18 

9880 

94  10    7 

9840 

95  43  43 

9860 

97  17    6 

9860 

a  AqjuilflO 
a  Anetis 

W. 

45  33  13 

8998 

46  44  59 

8843 

47  57  35 

8001 

49  10  54 

8861 

E. 

55  25    5 

9866 

53  51  4!) 

9867 

52  18  48 

9878 

50  46    1 

9860 

Aldebaran 

E. 

88  10  34 

9876 

86  37  43 

9886 

85    5    6 

9B96 

83  32  41 

9906  1 

Pollux 

E, 

130    3  22 

9890 

128  30  50 

9807 

126  58  27 

9906 

125  26  14 

9919  j 

22 

Antares 

W. 

105    0  54 

9908 

106  33    3 

9917 

108    5    0 

9927 

109  36  45 

9086 

a  Aquilio 

W. 

55  26    9 

8798 

56  42  32 

8704 

57  59  15 

8686 

59  16  17 

8671 

Fomalhaut 

W. 

32  53  30 

4834 

33  52  38 

4681 

34  53  45 

4666 

35  56  39 

4466 

a  Anetis 

E. 

43    544 

9046 

4134  24 

9956 

40    3  19 

9970 

38  :)2  29 

9961 

Aldebaran 

E. 

75  53  50 

9906 

74  22  42 

9966 

72  51  47 

9976 

71  21    4 

9W5 

PoUux 

E. 

117  47  39 

99fl8 

116  16  26 

9960 

114  45  23 

9969 

113  14  31 

9977 

23 

Antares 

W. 

117  12  46 

9977 

118  43  27 

9986 

120  13  58 

9908 

121  44  20 

8001 

a  Aquilas 

W. 

65  44  51 

SOdO 

67    3    4 

8613 

68  21  24 

8607 

69  39  51 

800i  , 

XVI. 
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15 

8ter*f  Name 

P.L. 

P  L. 

P.L. 

* 

P.L 

and 

Midnight. 

of 

XVh. 

of 

XVlllb. 

of 

XXJb. 

of 

Poritlon 

Diff. 

DIff. 

IHff 

DIff. 

Sun            W. 

124°  54' if 

97W 

126°29'2S 

8T» 

12#  ^28 

3783 

129°  39' 26 

9789 

Venus          W. 

99    2    0 

9B0S 

100  35    0 

3676 

102    7  49 

3864 

103  40  28 

9899 

Spica           W. 

66    1  44 

3444 

67  44  16 

3451 

69  26  38 

3466 

71    8  51 

9465 

a  AqnilsB      £. 

43  12  23 

SB39 

41  57  44 

3096 

40  44  51 

4048 

39  33  54 

4179 

Fomalhaut  E. 

65  17  31 

S97S 

63  46  45 

3996 

62  16  27 

8091 

60  46  40 

3047 

a  Pegasi       E. 
a  AiKtis       E. 

84  24  48 

3861 

82  45  27 

3569 

81    6  17 

3597 

79  27  18 

9607 

127  22  40 

3465 

125  40  37 

3470 

123  58  42 

3477 

122  16  56 

9489 

16 

Ventis          W. 

111  21    3 

9M6 

112  52  36 

3045 

114  23  58 

3954 

115  55    8 

9964 

Spica           W. 

79  37  20 

3009 

81  18  31 

3510 

82  59  31 

8517 

84  40  20 

9595 

Antares       W. 

33  56  52 

3fiOO 

35  38    5 

3506 

37  19    7 

3515 

38  59  59 

9593 

Fomalhaut  E. 

53  26  42 

9219 

52    0  48 

8355 

50  35  44 

8301 

49  11  34 

3351 

a  Pegaa       E. 
a  Aneds      E. 

71  15  37 

3686 

69  37  58 

3666 

68    0  35 

3660 

66  23  28 

9699 

113  50  20 

3517 

112    9  30 

3534 

110  28  50 

3531 

108  48  20 

9589 

17 

Venus         W. 

123  27  54 

3014 

124  57  49 

3035 

126  27  31 

3036 

127  56  59 

3047 

Spica           W. 
Antares       W. 

93    1  37 

3866 

94  41  18 

3ff75 

96  20  47 

3568 

98    0    5 

9609 

47  21  35 

3564 

49    1  20 

3879 

50  40  54 

3560 

52  20  16 

3566 

Fomalhaut  E. 

42  26  26 

8674 

41    9  11 

8760 

39  53  27 

3655 

38  39  21 

8961 

aPegaa       E. 

58  22  J5 

3T63 

56  46  58 

3779 

55  12    3 

3797 

53  37  31 

3615 

■ 

a  Anetis      E. 

;00  28  32 

8579 

98  49    a 

3567 

97    955 

3506 

95  30  54 

9604 

18 

Spica           W. 

106  13  29 

3638 

107  51  32 

3648 

109  29  22 

3657 

111    7    0 

9666 

Antares       W. 

60  34    8 

3688 

62  12  18 

3648 

63  50  15 

9659 

65  27  59 

9661 

Fomalhaut  E. 

32  59    2 

4731 

31  58  20 

4988 

31    0  36 

5180 

30    6    6 

5476 

a  Pegasi       E. 
a  Anetis      £. 

45  51  17 

3936 

44  19  31 

3958 

42  48  19 

3969 

41  17  44 

3014 

87  18  49 

3649 

85  41    1 

3660 

84    326 

3660 

8226    4 

9678 

Aldebaran  £. 

119  50  53 

3093 

118  14    3 

3701 

116  37  24 

3708 

115    0  55 

9716 

19 

Spica           W. 

119  11  52 

9716 

120  48  11 

3736 

122  24  16 

3737 

124    0    7 

9747 

Antares        W. 

73  33  28 

3710 

75    9  55 

3719 

76  46    9 

3730 

78  22    9 

9740 

a  P^asi       £. 
a  Anetis      E. 

33  55  55 

8396 

32  30  17 

8364 

31    5  47 

3346 

29  42  31 

3498 

74  22  29 

3798 

72  46  26 

9788 

71  10  37 

3746 

6935    1 

3780 

Aldebaran   E. 

107    1  15 

3760 

105  25  54 

3768 

103  50  44 

3777 

102  15  46 

3787 

20 

Antares       W. 

86  18  53 

3790 

87  53  34 

3800 

8928    2 

3810 

91    2  16 

9690 

a  Aquilae      W. 
a  Anetiff      E. 

40  56  14 

4359 

42    3  45 

4180 

43  12  30 

4111 

44  22  21 

4046 

61  40  29 

3813 

60    6  17 

3838 

58  32  19 

9834 

56  58  35 

9645 

Aldebaran   £. 

94  24    5 

3886 

92  50  23 

3645 

91  16  54 

9655 

89  43  37 

9866 

21 

Antares       W. 

96  50  16 

3809 

100  23  14 

3879 

101  56    0 

9869 

103  28  33 

9886 

a  Aquilas      W. 
a  Anetis       E. 

50  24  53 

8837 

51  39  27 

8795 

52  54  34 

8768 

54  10    9 

3745 

49  13  29 

3901 

47  41  11 

3913 

46    9    8 

3934 

44  37  19 

9935 

Aldebaran   E. 

82    029 

3916 

80  28  30 

3996 

78  56  44 

3936 

77  25  11 

9946 

PoUux         E. 

123  54  11 

8930 

122  22  18 

3938 

120  50  35 

9936 

119  19    2 

9944 

22 

Antares       W. 

111    8  19 

3944 

112  39  42 

3958 

114  10  54 

3963 

115  41  55 

9969 

a  Aquil»     W. 

60  33  35 

8666 

61  51    7 

8647 

63    8  51 

3686 

64  26  46 

3697 

Fomalhaut  W. 

37    1  10 

4886 

38    7    9 

4974 

39  14  26 

4196 

40  22  54 

4130 

a  Anetis      E. 

37    1  54 

3994 

35  31  34 

8007 

34    1  30 

3091 

32  31  43 

3034 

Aldebaran   £. 

69  50  33 

3996 

68  20  14 

8005 

66  50    8 

8015 

65  20  14 

3094 

Pollux         E. 

11143  49 

3964 

110  13  16 

3993 

108  42  53 

3000 

107  12  40 

3007 

23 

Antares       W. 

123  14  32 

3007 

124  44  36 

8014 

126  14  31 

3091 

127  44  18 

8096 

a  Aquil»     W. 

70  58  23 

8596 

72  16  59 

8595 

73  35  39 

3503 

74  54  21 

8501 

1 
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XVII. 


GREENWICH  MEAN  TIME. 

LUWAB  DISTANCES. 

1^ 

Star^f  Nama 

p.  L. 

p.  L. 

p.  L. 

P.L. 

w| 

and 

Noon. 

of 

Illb 

of 

Vlh. 

of 

IXh 

or 

of 

23 

Porition. 

Biff. 

IHff. 

Diff. 

mt. 

Fomalhaut 

W. 

4f^^ 

4071 

42°42'5# 

4017 

43^54^26 

8969 

45°    626 

8835 

a  Arietia 

E. 

31    2  13 

8048 

29  33    0 

8004 

28    4    6 

8079 

26  35  31 

8006 

Aldebaran 

E. 

63  50  31 

aoM 

62  21    0 

8048 

60  51  41 

8063 

59  22  33 

8061 

Pollux 

E. 

105  42  36 

8016 

104  12  42 

8033 

102  42  57 

8039 

101  13  20 

8086 

d4 

a  AquilflB 

W. 

76  13    5 

8009 

77  31  51 

8668 

78  50  38 

8688 

80    925 

8588 

Fomalhaut 

W. 

51  16  55 

8788 

52  32  31 

8744 

53  48  32 

8733 

55    4  56 

8703 

aPesasi 
Aldebaran 

W. 

28  30    8 

8700 

29  46  45 

8666 

31    4  20 

8610 

32  22  44 

85fl9 

E. 

51  59  40 

8106 

50  31  38 

8116 

49    3  48 

8134 

47  36    8 

SII8 

Pollux 

E. 

93  47  16 

8007 

92  18  26 

8073 

90  49  42 

8078 

89  21    5 

8083 

Sun 

E. 

134    8  39 

8414 

132  46  36 

8419 

131  24  43 

8438 

130    2  53 

3438 

^ 

a  Aquilae 

W. 

86  43  16 

8993 

88    1  59 

8604 

89  20  40 

8696 

90  39  19 

8006 

Fomalhaut 

W. 

61  31  31 

80*7 

62  49  36 

8616 

64    7  54 

8603 

65  26  25 

8008 

a  Pejasi 

W. 

39    4    4 

8433 

40  25  44 

8413 

41  47  46 

8396 

43  10    8 

8S79 

Aldebaran 

E. 

40  20  33 

8180 

38  54    0 

8191 

37  27  40 

8301 

36    1  32 

asu 

Pollux 

E. 

81  59  23 

8103 

80  31  16 

8106 

79    3  13 

8109 

77  35  14 

3110 

Sun 

E. 

123  14  58 

8447 

121  53  35 

8460 

120  32  15 

8463 

119  10  57 

3464 

26 

a  Aquilffi 

W. 

97  11  54 

8013 

98  30  15 

8616 

99  48  3:3 

8619 

101    6  47 

8888   > 

Fomalhaut 

W. 

72    1  40 

8647 

73  21  12 

8640 

74  40  52 

8683 

76    0  41 

SS30    ; 

a  Pe^a^ 
Aldebaran 

W. 

50    5  57 

8318 

51  29  48 

8306 

52  53  52 

8397 

54  18    7 

S»7 

E. 

28  54  43 

8389 

27  30  19 

8811 

26    620 

8336 

24  42  50 

3866 

Pollux 

E. 

70  15  48 

8117 

68  47  59 

8117 

67  ?0  10 

8116 

65  52  20 

3115 

Sun 

E. 

112  24  50 

8460 

111    3  37 

8466 

109  42  23 

8464 

108  21    8 

3483 

27 

a  Aquilae 

W. 

107  36  47 

8048 

108  54  30 

8668 

110  12    7 

8600 

111  29  37 

3087 

Fomalhaut 

W. 

82  41  46 

8480 

84    222 

8483 

85  23    6 

8478 

86  43  58 

3406 

aPegasi 

W. 

61  22  12 

8340 

62  47  34 

8331 

64  13    7 

8331 

65  38  51 

3311 

Pollux 

E. 

58  32  52 

8107 

57    4  51 

8106 

55  36  47 

8101 

54    839 

^fji^ 

Sun 

E. 

101  34    8 

8480 

100  12  32 

8431 

98  50  50 

8436 

97  29    2 

3419 

28 

Fomalhaut 

W. 

9330    7 

8480 

94  51  43 

8430 

96  13  26 

8434 

97  35  15 

3418 

aPegasi 

a  Anetis 

W. 

72  50  25 

8103 

74  17  20 

8163 

75  44  27 

8141 

77  11  47 

8138 

W. 

29  19  56 

8061 

30  48  29 

8066 

32  17  20 

8063 

33  46  29 

3088 

Pollux 

E. 

46  46  56 

8078 

45  18  20 

8074 

43  49  39 

8069 

42  20  52 

3005  i 

Sun 

E. 

90  38  11 

8883 

89  15  34 

8878 

87  52  47 

8366 

86  29  50 

3355 

29 

Fomalhaut 

W. 

104  26    3 

8800 

105  48  31 

8386 

107  11    5 

8881 

106  33  43 

3877 

a  Pegasi 
a  Anetis 

W. 

84  31  54 

8073 

86    038 

8060 

87  29  37 

8047 

88  58  52 

3084 

W. 

41  16  28 

3900 

42  47  19 

3066 

44  18  28 

3041 

45  49  55 

9837 

Pollux 

E. 

34  55  43 

8047 

33  26  29 

8046 

31  57  13 

8046 

30  27  57 

8047 

Sun 

E. 

7932    4 

8396 

78    7  50 

8386 

76  43  22 

8378 

75  18  39 

8380 

30 

Fomalhaut  W. 

115  27  47 

8307 

116  50  41 

8868 

118  13  34 

8870 

119  36  25 

8373 

aPegaal 
a  Anetis 

W. 

96  29    6 

3909 

97  59  58 

3966 

99  31    7 

3941 

101    2  34 

3938 

W. 

53  31  49 

3863 

55    5  10 

3836 

56  38  52 

3830 

58  12  54 

9804 

Aldebaran 

W. 

22    0  18 

8164 

23  27  22 

8099 

24  55  33 

8053 

26  24  41 

8000 

Sun 

E. 

68  11    1 

8188 

66  44  37 

8173 

65  17  54 

8167 

63  50  53 

8140 

31 

a  Pe^i 
a  Anetis 

W. 

108  44    4 

3800 

110  17  14 

8848 

111  50  40 

8836 

113  24  23 

9833 

W. 

66    825 

3731 

67  44  37 

3704 

69  21  12 

9087 

70  58  10 

9868 

Aldebaran 

W. 

34    2  13 

8844 

35  35  44 

8817 

37    9  50 

8790 

38  44  31 

37M 

Sun 

E. 

56  30  49 

8067 

55    1  47 

8039 

53  32  23 

8033 

52    2  38 

8005 

1 


XVIII. 


AUGUST,    1861. 


145 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

23 

Star*f  Name 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

and 

Midnight. 

Of 

XVk. 

of 

XVUIt. 

of 

XXJh. 

of 

Position. 

IMff. 

Wff. 

IMff. 

Diir. 

3793 

Fomalhaut 

W. 

46°  19  2l 

SSBT 

47°32'5# 

8863 

48°  47'    a 

3831 

50°     14(1 

a  Arietis 

E. 

25    7  16 

SUA 

23  39  25 

8186 

22  11  58 

3158 

20  44  59 

3185 

Aldebaran 

E. 

57  5:3  36 

8070 

56  24  50 

8080 

54  56  16 

3088 

53  27  52 

3098 

PoUux 

£. 

m  43  51 

S04S 

98  14  31 

8048 

96  45  19 

3066 

95  16  14 

3060 ; 

24 

a  Aquilte 

W. 

81  28  12 

8686 

82  46  59 

8086 

84    546 

8589 

85  24  32 

3501 

Fomalhaut 

W. 

56  21  40 

868S 

57  38  43 

8668 

58  56    4 

3654 

60  13  40 

3640 

aPegasi 
Aldebanm 

W. 

33  41  52 

SMS 

35    1  38 

8604 

36  21  58 

8477 

37  42  48 

3454 

E. 

46    839 

8148 

44  41  21 

8103 

43  14  14 

3161 

41  47  18 

3170 

PoUox 

E. 

87  52  34 

8067 

86  24    9 

SOOl 

84  55  49 

8096 

83  27  34 

3099 

Sun 

E. 

128  41    9 

8438 

127  19  30 

8437 

125  57  55 

8440 

124  36  24 

8445 

25 

a  Aquila 

W. 

91  57  55 

8600 

93  16  29 

8608 

94  35    0 

8606 

95  53  29 

8609 

Fomalhaat 

W. 

66  45    7 

8688 

68    4    0 

8678 

09  23    4 

3566 

70  42  17 

3555 

aPcgasi 
Aldebaran 

W. 

44  32  47 

8865 

45  55  43 

8351 

47  18  54 

8340 

48  42  19 

3339 

E. 

34  35  38 

8336 

33    9  59 

8339 

31  44  36 

8353 

30  19  30 

3370 

PoUux 

E. 

76    7  17 

8113 

74  39  22 

8114 

73  11  29 

3115 

71  43  38 

3116 

Sun 

E. 

117  49  42 

8466 

116  28  28 

8466 

115    7  15 

8456 

113  46    2 

3467 

26 

a  AqutlsB 

W. 

102  24  57 

8637 

103  43    2 

8681 

105    1    3 

8636 

106  18  58 

8643 

Fomalhaut 

W. 

77  20  38 

8617 

78  40  43 

8610 

80    0  56 

8503 

81  21  17 

3496 

aPesasi 
Aldebaran 

W. 

55  42  34 

8377 

57    7  12 

8368 

58  32    1 

8356 

59  57    1 

8349 

E. 

23  19  55 

8401 

21  57  40 

8444 

20  36  13 

8497 

19  15  46 

3663 

Pollux 

E. 

64  24  29 

8114 

02  56  37 

8114 

61  28  44 

3113 

60    0  49 

3110 

Sun 

£. 

106  59  50 

8460 

105  38  30 

8447 

104  17    7 

8444 

102  55  40 

8439 

27 

a  Aq^iilaa 

W. 

112  46  59 

8676 

114    4  12 

8684 

115  21  16 

8694 

116  38    9 

3705 

Fomalhaut 

W. 

88    4  57 

8463 

89  26    4 

8466 

90  47  18 

8449 

92    8  39 

3443 

aPegasi 

W. 

or   4  47 

8303 

68  30  54 

8193 

69  57  13 

8183 

71  23  43 

3178 

Pollux 

E, 

52  40  27 

8005 

51  12  11 

3091 

49  43  51 

3087 

48  15  26 

8083 

Sun 

E. 

96    7    7 

8418 

94  45    5 

8407 

93  22  56 

3399 

92    038 

3391 

28 

Fomalhaiit 

W. 

98  57  11 

8411 

100  19  15 

8406 

101  41  25 

8400 

103    3  41 

8396 

a  Pepsi 
a  Anetis 

W. 

78  39  21 

8119 

80    7    8 

8107 

81  35    9 

8096 

83    324 

3083 

W. 

35  15  55 

8034 

36  45  38 

8010 

38  15  38 

9997 

39  45  54 

3983 

PoUttx 

E. 

40  52    0 

8061 

39  23    3 

8067 

37  54    1 

3053 

36  24  54 

3050 

Sun 

E. 

85    642 

8346 

83  43  22 

8833 

^  19  49 

3333 

80  56    3 

3311 

20 

Fomalhant 

W. 

109  56  26 

8373 

ill  19  13 

8373 

112  42    2 

3369 

114    4  54 

8868 

aP^asi 
a  Anetis 

W. 

90  28  23 

8033 

91  58    9 

8008 

93  28  12 

3995 

94  58  31 

3983 

W. 

47  21  40 

3013 

48  53  44 

9888 

50  26    6 

9883 

51  58  48 

3867 

Pollux 

E. 

28  58  42 

8049 

27  29  30 

8054 

26    0  24 

3064 

24  31  30 

son 

Sun 

E. 

73  53  41 

aua 

72  28  26 

8333 

71    2  55 

3318 

09  37    7 

3303 

30 

Fomalhaut 

W. 

120  59  12 

8878 

122  21  54 

83&1 

123  44  29 

3393 

125    6  54 

3403 

<t  Pe^i 
a  Anetis 

W. 

102  34  17 

3914 

104    6  18 

9901 

105  38  36 

9887 

107  11  11 

9873 

W. 

59  47  17 

9788 

61  22    1 

9771 

62  57    7 

9754 

64  32  35 

9788 

Aldebaran 

W. 

27  54  42 

9970 

29  25  32 

9936 

30  57    6 

9904 

32  29  20 

3873 

Sun 

E. 

62  23  32 

sm 

60  55  52 

3107 

59  27  51 

3001 

57  59  30 

3074 

31 

a  Pepsi 
a  Anetis 

W. 

114  58  22 

9810 

116  32  37 

9798 

118    7    8 

9786 

119  41  54 

9776 

W. 

72  35  31 

9653 

74  13  16 

9635 

75  51  24 

3618 

77  29  55 

9600 

Aldebaran 

W. 

40  19  46 

9740 

41  55  33 

9716 

43  31  52 

9693 

45    8  41 

9670 

Sun 

E. 

50  32  32 

9989 

49    2    5 

9973 

47  31  17 

9953 

46    0    5 

9936 

19 
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SEPTEMBER,    1861. 


I. 


AT 

GREENWICH  APPARENT  NOON. 

THE   SUN'S 

Time 

1 

1 

1 

of  the 

Bemi- 

diamvtar 

pMlng 

the 

Hexid- 

iftn. 

Eqnalionor 
Time, 
to  he 

frtm, 

Appetrait 

Time. 

1 

Die  for  ; 
Ihonr.  { 

Appartnt 
Right  ABoenaion. 

DIff.for 
Ihoar. 

Apparent 

I>lfl.lbr 
Ihonr. 

dtameter. 

Sun. 
Mon. 
Tues. 

1 
2 
3 

10  42  19".77 
10  45  57.40 
10  49  34.76 

■ 

9.075 
9.064 
9.053 

N,  8  12  32.3 
7  50  38.7 
7  28  37.4 

54'!58 
54.91 
55.22 

15  53.82 
15  54.05 
15  54.29 

64.41 
64.37 
64.33 

0    12.06 

0  30.93 
0  50.08 

0.781 
0.792 
0.803 

Wed. 
Thur. 
Fri. 

4 
5 

6 

10  53  11.87 

10  56  48.74 

11  0  25.38 

9.043 
9.034 
9.025 

7     6  28.8 
6  44  13.3 
6  21  51.1 

55.52 

55.80 
56.07 

15  54.53 
15  54.77 
15  55.01 

64.29 
64.25 
64.22 

1     9.47 
1  29.11 
1  48.96 

0.814 
0.824 
0.833 

Sat 
Sun. 
Mon. 

7 
8 
9 

11     4     1.81 
11     7  38.04 
\\  11  14.08 

9.016 
9.008 
9.001 

5  59  22.7 
5  36  48.4 
5  14    8.5 

56.32 
56.56 

56.78 

15  65.26 
15  55.51 
15  55.76 

64.19 
64.17 
64.15 

2     9.02 
2  29.30 
2  49.76 

0.841 
0.848  ■ 

0.865  1 

Tues. 
Wed. 
Thur. 

10 
11 
12 

11  14  49.97 
11  18  25.72 
11  22     1.33 

6.994 
8.989 
8.984 

4  51  23.4 
4  28  33.5 
4    5  39.0 

66.99 
57.19 
57.38 

15  56.02 
15  56.28 
15  56.54 

64.13 
64.11 
64.09 

3  10.36 
3  31.11 
3  51.98 

0.862 
0.868 
0.872 

FrL 
Sat 
San. 

13 
14 
15 

11  25  36.84 
11  29  12.27 
11  32  47.63 

8.980 
8.977 
8.974 

3  42  40.2 
3  19  37.5 
2  56  31.3 

57.54 
57.70 
57.84 

15  56.80 
15  57.06 
15  57.33 

64.08 
64.07 
64.06 

4  12.97 
4  34.04 
4  55.19 

0.875. 

0.878 

0.880 

Mon. 
Tues. 
Wed. 

16 
17 
18 

11  36  22.95 
11  39  58.24 
11  43  33.53 

8.973 
8.972 
8.973 

2  33  21.9 
2  10    9.5 
1  46  54.4 

57.97 
58.09 
58.19 

15  57.60 
15  57.87 
15  58.13 

64.06 
64.06 
64.06 

5  16.36 
5  37.55 
5  58.77 

0.882 

0.884  1 
0.882 

Thur. 

Fri. 

Sat 

19 
20 
21 

11  47     8.84 
11  50  44.20 
11  54  19.62 

8.974 
8.977 
8.980 

1  23  37.0 
1     0  17.5 
0  36  56.2 

58.29 
58.36 
58.43 

15  58.39 
15  58.66 
15  58.93 

64.07 
64.08 
64.09 

6  19.96 

6  41.09 

7  2.16 

0.880' 

0.878  1 
0.875 

Sun. 
Mon. 
Tues. 

22 
23 
24 

11  57  55.14 

12  1  30.78 
12     5    6.58 

8.984 
8.990 
8.997 

N.  0  13  33.4 

S.  0    9  50.3 

0  33  14.8 

58.48 
584>2 
58.55 

15  59.20 
15  59.46 
15  59.73 

64.11 
64.13 
64.15 

7  23.12 

7  43.96 

8  4.65 

0.871 
0.866 
0.860 

Wed. 
Thur. 
Fri. 

25 
26 
27 

12     8  42.54 
12  12  18.69 
12  15  55.05 

9.004 
9.013 
9.022 

0  56  39.8 

1  20    4.8 
1  43  29.6 

58.56 
58.55 
58.53 

16    0.00 
16    0.27 
16    0.54 

64.17 
64.20 
64.23 

8  25.20 

8  45.55 

9  5.69 

0.853 
0.844 
0.834 

Sat 
Sun. 
Mon. 

28 
29 
30 

12  19  31.64 
12  23     8.48 
12  26  45.60 

9.032 
9.042 
9.054 

2    6  53.8 
2  30  16.9 
2  53  38.6 

5849 
58.44 
58.38 

16    0.81 
16     1.08 
16     1.35 

64.26 
64.30 
64.34 

9  25.60 

9  45.26 

10    4.64 

0.825, 

0.815 

0.804 

Tues. 

31 

12  30  23.00 

94)66 

S.  3  16  58.6 

58.31 

16     1.62 

64.38 

10  23.74 

0.791 

M 
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AT  GREENWICH  MEAN 

NOON. 

THE  1 

SUN'S 

1 

1 

1 

1 

XqaftUon  of 
TIm«, 
to  be 
added  to 
Mean 
Time. 

Dlff.for 
Ihour. 

SIdeveal 
Time. 

Jppartnt 

DIff.for 
Ihonr. 

Apparent 
BeGlinadon. 

Biff,  for 
Ihour. 

Sun. 
Mon. 
Tues. 

1 

2 
3 

10  42  19.80 
10  45  57.48 
10  49  34.88 

.9.075 
9.064 
9.053 

N.  8""  12  32'.1 
7  50  38.2 
7  28  36.6 

54''.58 
54.91 
55.22 

0  12.06 
0  30.94 
0  5a09 

0.781 
0.792 
0.803 

h     m      f 

10  42  31.86 
10  46  28.42 
10  50  24.97 

Wed. 
Thur. 
Fri. 

4 
6 
6 

10  53  12.04 

10  56  48.96 

11  0  25.65 

9.043 
9.034 
9.025 

7    6  27.7 
6  44  11.9 
6  21  49.4 

55.52 
55.80 
56.07 

1     9.48 
1  29.12 
1  48.98 

0.614 
0.824 
0.833 

10  54  21.52 

10  58  18.08 

11  2  14.63 

Sat. 
Sun. 
Mon. 

7 
8 
9 

11  •  4    2.13 
11     %  38.41 
11  11  14.50 

9.016 
9.008 
9.001 

5  59  20.7 
5  36  46.1 
5  14    5.9 

56.32 
56.56 

56.78 

2    9.05 
2  29.33 
2  49.79 

0.841 

0.848 
0.855 

11     6  11.18 

11  10    7.74  1 

11  14    4.29 

1 

Tues. 
Wed. 
Thur. 

10 
11 
12 

11  14  50.44 
11  18  26.24 
11  22     1.91 

8.994 
8.989 
8.984 

4  51  20.5 
4  28  30.2 
4     5  35.3 

56.99 
57.19 
57.38 

3  10.40 
3  31.16 
3  52.04 

0.862 
0.668 
0.672 

11  18     0.84 
11  21  57.40 
11  25  53.95 

Fri. 

Sat 

13 
14 
15 

11  25  37.47 
11  29  12.95 
11  32  48.36 

6.980 
8.977 
8.974 

3  42  36.2 
3  19  33.2 
2  56  26.7 

57.54 
57.70 
57.84 

4  13.03 
4  34.10 
4  55.25 

0.875 

0.876 
0.680 

11  29  50.50 
11  83  47.05  , 
11  37  43.61  1 

Mon. 
Tues. 
Wed. 

16 
17 
18 

11  36  23.73 
11  39  59.06 
11  43  34.42 

8.973 
8.972 
8.973 

2  33  16.9 
2  10    4.1 
1  46  48.6 

57.97 
58.09 
58.19 

5  16.43 
5  37,63 
5  58.85 

0.882 
0.884 
0.882 

11  41  40.16 
11  45  36.70 
11  49  33.27 

Thur. 

Fri. 

Sat 

19 
20 
21 

11  47    9.78 
11  50  45.19 
11  54  20.67 

8.974 
8.977 
8.980 

1  23  30.8 
1     0  10.9 
0  36  49.3 

58.29 
58.36 
58.43 

6  20.04 

6  41.18 

7  2.26 

0.880 
0.878 
0.875 

11  53  29.82 

11  57  26.37 

12  1  22.93 

Sun. 
Mon. 
Tues. 

22 
23 
24 

11  57  56.25 

12  1  31.95 
12     5    7.80 

8.985 
8.990 
8.997 

N.  0  13  26.2 

S.  0    9  57.9 

0  33  22.8 

58.48 
58.52 
58.55 

7  23.23 

7  44.08 

8  4.78 

0.871 
0.866 
0.860 

12     5  19.48 
12     9  16.03 
12  13  12.58 

Wed. 
Thur. 
Fri. 

25 

26 
27 

12    8  43.81 
12  12  20.01 
12  15  56.42 

9.004 
9.013 
9U)22 

0  56  48.1 

1  20  13.4 
1  43  38.5 

58.56 
58.55 
56.53 

8  25.33 

8  45.68 

9  5.82 

0.853 
0.844 
0.834 

12  17    9.14 
12  21     5.69 
12  25    2.24 

Sat 
Sun. 
Mon. 

28 
29 
30 

12  19  33.06 
12  23    9.95 
12  26  47.12 

9.032 
9.042 
9.054 

2    7    3.0 
2  30  26.4 
2  53  48.4 

58.49 
58.44 
58.38 

9  25.74 

9  45.40 

10    4.78 

0.825 
0.815 
0.604 

12  28  58.80 
12  32  55.35 
12  36  51.90 

Tues. 

f 

31 

12  30  24.57 

9.066 

S.  3  17     8.7 

58.31 

10  23.88 

0.791 

12  40  48.45 

H 
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III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUNS 

' 

1 

1 
2 
3 

1 
1 

•a 

1 

244 
245 
246 

Locnitfam 

of  the 

Badius  Vector 

of  the 

Earth. 

Dlff.for 
Ihonr. 

Mean  Time 

of 
SideraalOh. 

Tnu  LONfllTDDB. 

])fff.for 
Iboar. 

L^TlTUilB. 

X 

X' 

158  5Sl    ^.5 

159  57  19.4 

160  55  31.1 

58  IS'.S 
'56  28.0 
54  39.6 

145!38 
145.45 
145.52 

-4).01 
0.14 
0.25 

0.0037078 
.0036029 
.0034963 

43.3 
44.0 
44.7 

13^  15^  1749  1 
13  11  21.58 
13    7  25.67 

4 
5 
6 

247 
248 
249 

161  53  44.6 

162  51  59.9 

163  50  17.0 

62  53.0 
51     8.2 
49  25.2 

145.59 
145.66 
145.73 

0.34 
0.40 
0.42 

.0033881 
.0032783 
.0031670 

45.4 
46.0 
46.7 

13    3  29.76 
12  59  33.86 
12  55  37.96 

7 
8 
9 

250 
251 
252 

164  48  35.8 

165  46  56.2 

166  45  18.2 

47  43.9 
46    4Jl 
44  26.1 

145.80 
145.87 
145.94 

0.41 
0.37 
0.31 

.0030541 
.0029397 
.0028239 

47.3 

47.9 
48.4 

12  51  42.05 
12  47  46.14 
12  43  50.23 

10 
11 
12 

253 
254 
255 

167  43  41.7 

168  42    6.9 

169  40  33.6 

42  49.5 
41  14.6 
39  41.2 

146.01 
146.08 
146.15 

0.22 
-^.12 
+0.01 

.0027070 
.0025891 
.0024703 

48.8 
49.2 
49.6 

12  39  54.32 
12  35  58.42 
12  32    2.51 

13 
14 
15 

256 
257 

258 

170  39    2.0 

171  37  32.0 

172  36    3.7 

38     9.5 
36  39.4 
35  11.0 

146.22 
146.29 
146.36 

0.14 
0.27 
0.40 

.0023508 
.0022306 
.0021100 

49.9 
50.1 
50.2 

12  28    6.60 
12  24  10.69  1 
12  20  14.79  ' 

16 
17 

18 

259 
260 
261 

173  34  37.0 

174  33  12.1 

175  31  49.0 

33  44i2 
32  19.2 
30  56.0 

146.43 
146.51 
146.59 

0.50 
0.58 
0.64 

.0019890 
.0018680 
.0017470 

50.3 
50.4 
50.4 

12  16  18.89  I 
12  12  22.98 
12    8  27.07 

19 
20 
21 

262 
268 
264 

176  30  27.8 

177  29    8.6 

178  27  51.4 

29  34.7 
28  15.4 
26  58.1 

146.67 
146.75 
146.83 

0.68 
0.68 
0.65 

.0016260 
.0015050 
.0013840 

50.4 

50.4 

•    50.4 

12    4  31.16  ' 
12    0  35.25 
11  56  39.35 

22 
23 
24 

265 
266 

267 

179  26  36.3 

180  25  23.3 

181  24  12.6 

25  42.9 
24  29.8 
23  19.0 

146.92 
147.01 
147.10 

0.60 
0.51 
0.40 

.0012630 
.0011420 
.0010210 

50.4 
50.4 
50.4 

11  52  43.44  ! 
11  48  47.53 
11  44  51.62 

25 
26 
27 

268 
269 
270 

182  23    4.2 

183  21  58.1 

184  20  54.2 

22  10.5 
21     4.3 
20    0.3 

147.20 
147.29 
147.39 

0.28 

0.15 

-h0.01 

.0009000 
.0007789 
.0006576 

50.5 
50.5 
50.6 

11  40  55.72 
11  36  59.82  , 
11  33    3.91  , 

28 
29 
30 

271 
272 
273 

185  19  52.6 

186  18  53.3 

187  17  56.2 

18  58.6 
17  59.2 
17    2.0 

147.49 
147.59 
147.68 

—0.12 
0.25 
0.36 

.0005361 
.0004142 
.0002917 

50.7 
50.9 
51.2 

11  29     8.00  ! 
11  25  12.09  ! 
11  21  16.18  ' 

31 

274 

188  17     1.4 

16    7.1 

147.77 

—0.45 

0.0001685 

51.5 

11  17  20J2S 
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GREENWICH 

MEAN  TIME. 

1 

THK 

MOON'S 

SBUDIAIOnB. 

« 

^ 

AGK. 

Noon. 

Midiui^ta 

Noon. 

DULIbr 
llMor. 

mdaight 

DUr.]br 
Ihoar. 

+2a4 

2.01 
1.71 

Dlff.ftar 
Ihoar. 

1 

2 
3 

15'  38*^ 

15  52.7 

16  5.9 

15  4^.8 

15  59.5 

16  11.8 

57  18.6 

58  10.0 
58  58.3 

+2!l3 
2.10 
1.88 

57  44'.4 

58  34.8 

59  19.9 

h     m 

21  48.1 

22  39.4 

23  30.1 

2.16 
2.12 
2.11 

d      1 

26.0 
27.0 

2ao 

4 
5 
6 

16  17.0 
16  25.1 
16  29.3 

16  21.5 
16  27.7 
16  29.9 

59  99.2 

60  8.7 
60  24.3 

1.49 

0.96 

+0.34 

59  55.6 

60  18.3 
60  26.5 

1.23 

0.65 

+0.03 

6 

0  20.9 

1  12.5 

2.13 
2.18 

29.0 
0.6 
1.6 

7 
8 
9 

16  29.5 
16  26.1 
16  19.6 

16  28.2 
16  23.2 
16  15.5 

60  25.1 
60  12.4 
59  48.6 

^.26 
0.78 
1.17 

60  20.3 
60     1.7 
59  33,7 

-0.53 
0.99 
1.31 

2  5.9 

3  1.7 
3  59.8 

2.27 
2.37 
2.46 

2.6 
3.6 
4.6 

10 
11 
12 

16  11.0 
16     1.4 
15  51.3 

16    6.8 
15  56.4 
15  46.3 

59  17.3 
58  41.8 

58    4.8 

1.41 
1.52 
1.63 

58  59.9 
58  23.3 
57  46.5 

1.48 
1.54 
1.51 

4  59.6 

5  59.4 

6  57.6 

2.50 
2.47 
2.37 

5.6 
6.6 
7.6 

13 
14 
15 

15  41.4 
15  32.0 
15  23.1 

15  36.6 
15  27.5 
15  18.9 

57  28.5 
56  53.7 
56  21.1 

149 
1.41 
1.31 

57  10.9 
56  37.1 
56    5.7 

145 
1.36 
IJ25 

7  52.7 

8  44.2 

9  32.1 

2.22 

2.07 
1.93 

a6 

9.6 
10.6 

16 
17 
18 

15  14.9 
15    7.4 
15    0.8 

15  11.1 
15    4.0 

14  57.8 

55  51.0 
55  23.6 
54  59.1 

1.20 

1.08 
0.95 

55  37.0 
55  11.0 
54  48.1 

1.14 

0.88 

16  17.2 
11     0.3 
11  42.2 

1.83 
1.77 
1.74 

11.6 
12.6 
13.6 

19 
20 
21 

14  55.0 
14  50.3 
14  47.0 

14  52.5 

14  48.5 
14  46.0 

54  37.9 
54  20.8 
54     8.6 

0.80 
0.G2 
0.39 

54  28.8 
54  14.0 
54    4.8 

0.71 

0.51 

-0.25 

12  23.8 

13  6.0 
13  49.4 

1.74 

1.78 
1.84 

14.6 
15.6 
16.6 

22 
23 
24 

14  45.4 

14  45.7 
14  4a3 

14  45.3 
14  46.7 
14  50.5 

54    2.5 
54     3.7 
54  13.3 

-0.11 

+0.22 

0.59 

54    2.1 
54    7.4 
54  21.4 

+0.05 
040 
0.78 

14  34.6 

15  21.7 

16  10.8 

1.92 
2.01 

2.08 

17.6 
18.6 
19.6 

25 
26 

27 

14  53.4 

15  1.1 
15  11.5 

14  56.9 

15  6.0 
15  17.5 

54  32.0 

55  0.5 
55  38.4 

0.96 
1.39 
1.76 

54  45.0 

55  18.3 

56  0.6 

1.19 
1.58 
1.94 

17     1.4 

17  52.8 

18  44.3 

2.13 
2.15 
2.14 

20.6 
21.6 
22.6 

28 
29 
30 

15  24.1 
15  38.6 
15  54.1 

15  31i2 

15  46.3 

16  13 

56  24.8 

57  18.1 

58  15.0 

2.09 
2.31 
2.38 

56  50.8 

57  46.3 

58  43.5 

2.22 
2.37 
2.35 

19  35.5 

20  26.0 

21  16.2 

2.12 

2.10 
2.09 

23.6 
24.6 
25.6 

31 

16    9.4 

16  16.6 

59  11.3 

+2.26 

59  37.6 

+2.11 

22    6.6 

2.12 

26.6 
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V. 


GREENWICH  MEAN  TDfE. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AMenalon. 

DIff. 
for  1  m. 

DecUnattoa. 

Diff. 
forlm. 

Boor. 

Bight  Asoeiuion. 

Dlft. 
for  1  m. 

DocUimtion. 

ns. 

forlB. 

St 

FNDAI 

r    1. 

TUESDAY  3. 

0 

7'44  54!23 

g 

3.S761 

N.20°    d  5519 

8.658 

0 

h    m     f 

9  32  34.15 

B 

2.2199 

N.ll     i  5f.9 

•         * 
18.407 

1 

7  47  10.70 

9.9789 

20    0  13.1 

8.778 

1 

9  34  46.90 

9.2190 

10  55  20.4 

18.009    , 

3 

7  49  27.10 

2.9797 

19  51  23.1 

8.898 

2 

9  36  59.59 

9.9111 

10  41  44.4 

18.686 

3 

7  51  43.43 

9.9715 

19  42  25.9 

90)19 

3 

9  39  12.23 

9.9108 

10  28    4.1 

18.707 

4 

7  53  59.68 

9.9709 

19  33  21.6 

9.180 

4 

9  41  24.82 

9.2096 

10  14  19.5 

18.778 

5 

7  56  15.85 

9.9680 

19  24  10J3 

9.948 

5 

9  43  37.37 

9.9067 

•10    0  30.7 

18.848 

6 

7  58  31.95 

9.9676 

19  14  51.8 

9.865 

6 

9  45  49.87 

9.9079 

9  46  37.7 

i*.»n 

7 

8    0  47.97 

9.9668 

19    5  26.3 

9.489 

7 

9  48    2.32 

9J079 

9  32  40.6 

18,JS4 

8 

8    3    3.91 

9.9660 

18  55  53.9 

9.506 

8 

9  50  14.73 

9.9065 

9  18  39.6 

144H0 

9 

8    5  19.77 

9.9686 

18  46  14.6 

9.713 

9 

9  52  27.10 

9.9059 

9    4  34.7 

14.118 

10 

8    7  35.54 

9.9698 

18  36  28.4 

9.897 

10 

9  54  39.43 

9.2058 

8  50  26.0 

14.176 

11 

8    9  51JM 

9.9609 

18  26  35.3 

9.940 

11 

9  56  51.73 

2.2047 

8  36  ISJi 

14.388 

12 

8  12    6.85 

9.9095 

18  16  35.5 

10.068 

12 

9  59    4.00 

2.9049 

8  21  57.4 

14.296 

13 

8  14  22.38 

9.9561 

18    6  28.9 

10.165 

13 

10    1  ia24 

9.9067 

8    7  37.7 

14.397 

14 

8  16  37.82 

9.9567 

17  56  15.7 

10.976 

14 

10    3  28.45 

9.9088 

7  53  UJS 

14*415 

15 

8  18  53.18 

9J955S 

17  45  55.8 

10.867 

15 

10    5  40.64 

9.9099 

7  38  47.9 

14.471 

16 

8  21    8.45 

9JU89 

17  35  29.3 

10.497 

16 

10    7  52.80 

9.9095 

7  24  18.0 

14.396 

17 

8  23  23.64 

9.9595 

17  24  56.3 

10.605 

17 

10  10    4.94 

9.9099 

7    9  44.8 

14^500 

18 

8  25  38.74 

9.9511 

17  14  16.7 

10.718 

18 

10  12  17.07 

9.2019 

6  55    8.4 

14j6a9 

19 

8  27  53.76 

9.9497 

17    3  30.7 

10.891 

19 

10  14  29.18 

2.9017 

6  40  29.0 

lAj&n  ; 

20 

8  30    8.70 

9.9488 

16  52  38.2 

19M8 

20 

10  16  41J28 

9.9016 

6  25  46.6 

It-TSl   ! 

21 

8  32  23.55 

9.9466 

16  41  39.4 

IIJM 

21 

10  18  53.37 

9.9015 

6  11    1.3 

i4.'n8 

22 

8  34  38.31 

9.9464 

16  30  34.3 

11.187 

22 

10  21    5.46 

9.9014 

5  56  13.2 

14.894 

23 

8  36  52.99 
MC 

9JM89 

)NDA1 

N.16  19  23.0 
r  2. 

11.940 

23 

10  23  17.54 
WED 

9.9014 

NESD 

N.  5  41  22.4 
AY  4 

14.809 

1 

1 

0 

8  39    7.58 

9.9495 

N.16    8    5.5 

11.849 

0 

10  25  29.63 

9.9015 

N.  5  26  28.9 

14.913 

1 

8  41  22.09 

9.9411 

15  56  41.9 

11.444 

1 

10  27  41.72 

9.9016 

5  11  32.9 

14.068 

2 

8  43  36.51 

9.9897 

15  45  12i2 

11JM5 

2 

10  29  53.82 

2.9017 

4  56  34.5 

14.S8S  1 

3 

8  45  50.85 

9.9888 

15  33  36.5 

11U144 

3 

10  32    5.92 

9.9019 

4  41  33.7 

16.001 

4 

8  48    5.11 

9.9869 

15  21  54.9 

11.743 

4 

10  34  18.04 

9.9091 

4  26  30.7 

15J0»   ! 

5 

8  50  19.29 

9J»56 

15  10    7.4 

11.840 

5 

10  36  30.18 

9.9094 

4  11  25.5 

10.104 

6 

8  52  33.38 

9.9849 

14  58  14.1 

11.937 

6 

10  38  42.33 

3.9097 

3  56  18.3 

ift.ia8  ; 

7 

8  54  47.39 

9.9899 

14  46  15.0 

19.083 

7 

10  40  54.50 

9.9081 

3  41    9:0 

16.1T0 

8 

8  57    1.32 

9.9815 

14  34  lOSl 

19.196 

8 

10  43    6.70 

2.2006 

3  25  57.9 

15.900 

9 

8  59  15.17 

9.9809 

14  21  59.8 

19.290 

9 

10  45  18.93 

2.2041 

3  10  45.0 

15J999   ' 

10 

9    1  28.94 

9.9989 

14    9  43.8 

19.819 

10 

10  47  31.19 

9.9047 

2  55  30.4 

16.397 

11 

9    3  42.63 

9.9976 

13  57  22.3 

19.408 

11 

10  49  43.49 

2.9058 

2  40  USi 

15.388   , 

12 

9    5  56.25 

9.9968 

13  44  55.4 

19.493 

12 

10  51  55.82 

9.9050 

2  24  56.4 

15397 

13 

9    8    9.79 

9.9951 

13  32  23.1 

19.583 

13 

10  54    8.19 

3.9066 

2    9  37.3 

15330   1 

14 

9  10  23ii6 

9.9988 

13  19  45.4 

19.671 

14 

10  56  20.61 

3.2074 

1  54  16.8 

15361   ] 

15 

9  12  36.65 

9.9996 

13    7    2.5 

19.757 

15 

10  58  33.08 

2.2088 

1  38  55.1 

15371    j 

16 

9  14  49.97 

9.9914 

12  54  14.5 

19.843 

16 

11    0  45.60 

2.9099 

1  23  32.3 

15389 

17 

9  17    3.22 

9.9968 

12  41  21J) 

19.998 

17 

11    2  58.18 

2.9101 

1    8    8.5 

15.405 

18 

9  19  16.40 

9.9199 

12  28  23.1 

18.019 

18 

11    5  10.81 

2.2111 

0  52  43.7 

15^419 

19 

9  21  29.52 

9.9181 

12  15  19.9 

18.094 

19 

11    7  23.50 

2.9191 

0  37  18.1 

15.4M 

20 

9  23  42.57 

9.9170 

12    2  11.8 

18.175 

20 

11    9  36.26 

9.9189 

0  21  51.8 

15.448 

21 

9  25  55.56 

9.91fi9 

11  48  58.9 

18Jt55 

21 

11  11  49.09 

9.9144 

N.  0    6  24.9 

15.458 

22 

9  28    8.48 

9.9149 

11  35  41.2 

18.384 

22 

11  14    1.99 

9.9157 

S.  0    9    2.6 

15.461 

23 

9  30  21.34 

9.9189 

11  22  18.9 

18.411 

23 

11  16  14.97 

9.9170 

0  24  30.5 

15.466 

24 

9  32  34.15 

9.9199 

N.ll    8  51.9 

18.487 

24 

11  18  28.03 

9.9188 

S.  0  39  58.8 

15.478 

1 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECaUNATION. 

Hour. 

Bight  AMMMlon. 

forlm. 

DMUniloii. 

sur. 

forlm. 

Hoot. 

^ — 

DiO. 
ftrlm. 

Diff. 
Ibrlm. 

THl 

JBSDi 

lY  5. 

SATURDAY  7. 

0 

h     u     s 
11  18  28.03 

f 

S.S168 

S.  0°39'58".8 

0 

13  rsijas 

8 

3.8440 

S.12  3^    rf.3 

18.664 

1 

11  20  41.17 

2.3197 

0  55  27.3 

16U76 

1 

13    9  52.73 

3.8486 

12  48  45.1 

18.673 

2 

11  22  5iA0 

3.9311 

1  10  55.9 

16.477 

2 

13  12  13.76 

9.8693 

13    2  17.1 

13.480 

3 

11  25    7.71 

3.3996 

126  24.5 

16.476 

3 

13  14  35.01 

3.8660 

13  15  44.1 

13.406 

4 

11  27  21.12 

3.9M3 

1  41  53.0 

16.474 

4 

13  16  56.48 

9.8606 

13  29    5.9 

13i30 

5 

1129  34.62 

9.2966 

1  57  21-3 

16.470 

5 

13  19  18.18 

3.8636 

13  42  22.5 

18.383 

6 

11  31  48i22 

8JU7A 

2  12  494 

16.466 

6 

13  21  40.11 

3.8674 

13  55  33.9 

13.144 

7 

1134    1.93 

3.9396 

2  28  17  J 

16.466 

7 

1324    2.27 

3.3713 

14    8  39.9 

13U»4 

8 

11  36  15.74 

3.9811 

2  43  44.3 

16.440 

8 

13  26  24.65 

3.8760 

14  21  404 

13.963 

9 

11  38  29.66 

3.3899 

2  59  10.9 

16.488 

9 

13  28  47.26 

3.8780 

14  34  35.3 

13.868 

10 

11  40  43.69 

3.3848 

3  14  36.8 

16.436 

10 

13  31  10.11 

3.8897 

14  47  24.5 

13.773 

11 

11  42  57.84 

3.3868 

3  30    1.9 

16.411 

11 

13  33  33.19 

3.8866 

15    0    8.0 

13.676 

12 

11  45  12.11 

3.3868 

3  45  26.1 

16.896 

12 

13  35  56.50 

9.8004 

15  12  45.6 

13.676 

13 

11  47  26.50 

3.2400 

4    0  49.3 

16.378 

13 

13  38  20.04 

3.8048 

l5  25  17iJ 

13.476 

14 

11  49  41.02 

3.3430 

4  16  11.4 

16.360 

14 

13  40  43.82 

3.8883 

15  37  42.7 

13.874 

15 

11  51  55.67 

9.94M 

4  3132.3 

16.387 

15 

13  43    7.83 

3.4031 

15  50    2.1 

13.971 

16 

11  54  10.45 

3.3476 

4  46  51.8 

16.314 

16 

13  45  32.07 

3.4060 

16    2  15.2 

19.166 

17 

1156  25.36 

3J2486 

5    2    9.9 

16.989 

17 

13  47  56.55 

3U009 

16  14  21.9 

13UW0 

18 

11  58  40.42 

3JM39 

5  17  26.5 

16.963 

18 

13  50  21i» 

3U186 

16  26  22.2 

11.061 

19 

1^    0  55.62 

3.3M6 

5  32  41.5 

16.986 

19 

13  52  46.21 

3.4177 

16  38  lao 

11.841 

20 

12    3  10.97 

9.3671 

5  47  54.7 

16.906 

20 

13  55  11.39 

3.4916 

16  50    3.1 

11.780 

21 

12    5  26.47 

3.3606 

6    3    6.1 

16.178 

21 

13  57  36.81 

3U966 

17    1  43J5 

11U(17 

22 

12    7  42.12 

3.3693 

6  18  15.5 

16.180 

22 

14    0    2.46 

9U904 

17  13  17.1 

llJBOi 

23 

12    9  57.93 
FI 

3.9648 

IIDAY 

S.  6  33  22.8 
6. 

16.104 

23 

14    2  28.34 
SU 

2.4888 

NDAY 

ai7  24  43.7 

'  8. 

11.366 

0 

12  12  13.89 

3.3676 

S.  6  48  28.0 

164)67 

0 

14    4  54.45 

3.4873 

S.17  36    34 

11.360 

1 

12  14  30.02 

3Jn09 

7    3  30.9 

16.098 

1 

14    7  20.79 

3.4410 

17  47  16.0 

11.160 

2 

12  16  46.31 

3.3780 

7  18  31.4 

14.068 

2 

14    9  47.37 

8.4448 

17  58  214 

11.030 

3 

12  19    2.77 

3.3766 

7  33  294 

14.046 

3 

14  12  14.17 

8.4486 

18    9  19.6 

10.909 

4 

12  21  1940 

fkjrm 

7  48  24.9 

14.909 

4 

14  14  ilM 

3.4694 

18  20  lOii 

10.786 

5 

12  23  36.20 

3J3816 

8    3  17.7 

14.866 

5 

14  17    8.46 

3.4669 

18  30  54.0 

10.661 

6 

12  25  53.18 

3J8846 

8  18    7.7 

14.606 

6 

14  19  35.94 

3.4600 

18  41  29.9 

10.686 

7 

12  28  10^ 

3.3876 

8  32  54.7 

14.769 

7 

14  22    3.64 

3.4686 

18  51  58.2 

10.408 

8 

12  30  27.68 

3J»06 

8  47  38.7 

14.706 

8 

14  24  SIM 

9.4979 

19    2  18.9 

10.280 

9 

12  32  45.21 

3.3007 

9    2  19.6 

14.666 

9 

14  26  59.70 

3U706 

19  12  31.8 

10.160 

10 

1235    2.92 

3.3066 

9  16  57.3 

14.600 

10 

14  29  28i)6 

3.4744 

19  22  36.9 

104)10 

11 

12  37  20.82 

3.8000 

9  31  31.7 

14.644 

11 

14  31  56.63 

3.4780 

19  32  34.1 

0.887 

12 

12  39  38.91 

3.8083 

9  46    2.6 

14.486 

12 

14  34  25.42 

9.4616 

19  42  23.3 

0.753 

13 

12  41  57.20 

3J066 

10    0  30.0 

14.497 

13 

14  36  5442 

3.4861 

19  52    4.5 

9.618 

14 

12  44  15.69 

3.8006 

10  14  53.8 

14.366 

14 

14  39  23.63 

3.4866 

20    1  37i» 

9.489 

15 

12  46  34^ 

3.8183 

10  29  13.8 

14.309 

15 

14  41  53.04 

2.4819 

20  11    2.3 

9.846 

16 

12  48  53.27 

9.8166 

10  43  30.0 

14.987 

16 

14  44  22.66 

3.4968 

20  20  18.9 

OJMH 

17 

12  51  12.37 

9JI900 

10  57  42.2 

14.170 

17 

14  46  52.48 

2.4866 

20  29  27.1 

9.0ff7 

18 

12  53  31.67 

9.8986 

11  11  504 

14.101 

18 

14  49  22.49 

9.6019 

20  38  26.9 

8.996 

19 

12  55  51;18 

9.8370 

11  25  544 

i4j081 

19 

14  51  52.70 

2.6061 

20  47  18.3 

6.786 

20 

12  58  10.90 

9.8806 

11  39  54.1 

18.950 

20 

14  54  23.10 

2.6063 

20  56    1.1 

8.643 

21 

13    0  30.83 

9.8841 

11  53  49.5 

18.886 

21 

14  56  53.69 

2.6118 

21    4  35.3 

8.498 

22 

13    2  50.98 

9.8377 

12    7  404 

18.811 

22 

14  59  24.46 

8.6143 

21  13    0.9 

8.863 

23 

13    5  11.35 

9.8418 

12  21  26.7 

18.788 

23 

15    1  5541 

8.6173 

21  21  17.7 

8.907 

24 

13    7  31.93 

9.8440 

S.12  35    8.3 

18.664 

24 

15    4  26.53 

2.6909 

S.21  29  25.7 

8.060 
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VII. 


GBEENWICH  MEAN  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION.                             1 

Hoar. 

BUZ. 
forlm. 

Diff. 
forlm. 

Hour. 

Bight  ▲Mention. 

forlm. 

Jfn. 

MONDAY   9. 

WEDNESDAY   11. 

0 

h     m     I 
15    4  26.53 

8 

S.21  29  25.7 

•8.060 

0 

17    7    5.49 

B 

SJUOO 

S.2^54    £o 

0.848 

1 

15    6  57.83 

S.A380 

21  37  24.9 

7.013 

1 

17    9  38.46 

3JM86 

24  54  17.7 

0.180 

2 

15    9  2di29 

3.9306 

21  45  15.1 

7.768 

2 

.17  12  11.31 

8.6464 

24  54  23.6 

ojon 

3 

15  12    0.92 

S.A385 

21  52  56.4 

7.618 

3 

17  14  44.03 

3.6443 

24  54  19.8 

0.146 

4 

15  14  32.71 

3.6S11 

22    0  28.6 

7U63 

4 

17  17  ia6i 

,      3JM18 

2454    ^ 

0.807 

5 

15  17    4.65 

3.6386 

22    7  51.8 

7.810 

5 

17  19  49.04 

3.6808 

24  53  43.0 

0.408 

6 

15  19  36.74 

3.5861 

22  15    5.8 

7.167 

6 

17  22  21.32 

3.6867 

24  53  10.1 

OjOS8 

7 

15  22    8.98 

3JKI80 

22  22  10.6 

7408 

7 

17  24  53.45 

3.6841 

24  52  27.6 

0.188 

8 

15  24  41.36 

3.6408 

22  29    6.2 

6.648 

8 

17  27  25.41 

3.6813 

24  51  35.6 

0.947 

9 

15  27  13.87 

3.M80 

22  35  52.5 

6.683 

9 

17  29  B7M 

80084 

24  50  34.0 

1.106 

10 

15  29  46.52 

3.M61 

22  42  29.4 

tjon 

10 

17  32  28.82 

3.6364 

24  49  22.9 

1364 

11 

15  32  19.29 

3.6473 

22  48  57.0 

6.881 

11 

17  35    0.25 

3.6338 

24  48    2.3 

1^33 

12 

15  34  52.19 

3.6493 

22  55  15.2 

6.334 

12 

17  37  31.50 

3.6101 

24  46  32.3 

1.679 

13 

15  37  25.20 

3.6611 

23    123.9 

6.066 

13 

17  40    2.55 

3.6168 

24  44  52^ 

1.786 

14 

15  39  58.32 

3UU38 

23    7  23iJ 

6.007 

14 

17  42  33.40 

3.6134 

24  43    4.1 

IJBOO 

15 

15  42  31.54 

3.6646 

23  13  12.9 

6.748 

15 

17  45    4.04 

3.0080 

24  41    6.0 

SiM6 

16 

15  45    4.86 

3.6661 

23  18  53.0 

6J»88 

16 

17  47  3447 

8Jt068 

24  38  58.7 

9.190 

17 

15  47  38J27 

3.6676 

23  24  23.5 

6.438 

17 

17  50    4.68 

3.6017 

24  36  42.1 

3.863 

18 

15  50  11.77 

3.6660 

23  29  444 

6JW8 

18 

17  52  34.67 

3.4079 

24  34  ia4 

8.606 

19 

15  52  45.35 

3.660S 

23  34  55.6 

6.107 

19 

17  55    4.43 

30940 

24  31  41.5 

8.6S7 

20 

15  55  19.01 

3.6616 

23  39  57iJ 

4.046 

20 

17  57  33.95 

8.4901 

24  28  57.5 

3.808 

21 

15  57  52.73 

3.6636 

23  44  49.0 

4.783 

21 

18    0    3JM 

3U861 

24  26    4.5 

S.M6 

22 

16    0  26.52 

3.6686 

23  49  31.1 

4j030 

22 

18    2  32.28 

3.4890 

2423    2.5 

S.107 

23 

16    3    0.36 
TUl 

9-fl6ti 

ESDA1 

3.23  54    3.4 
Z   10. 

4.407 

23 

18    5    1.07 
THU 

3U778 

RSDA 

S.24  19  5L6 
Y   12. 

8.906 

0 

16    5  34.25 

3.6663 

S.23  58  2a0 

4.304 

0 

18    7  29.61 

3.4786 

S.24  16  31.8 

3.404 

1 

16    8    8.19 

3*6669 

24    2  38.7 

4.180 

1 

18    9  57.89 

3.4001 

24  13    a3 

8.660 

2 

16  10  42.16 

3.6666 

24    6  41.6 

3.066 

2 

18  12  25.91 

3.4647 

24    925.8 

8.M6 

3 

16  13  16.16 

3.6660 

24  10  34.7 

8.803 

3 

18  14  53.66 

9.4603 

24    5  39.7 

8.841 

4 

16  15  50.19 

3.6678 

24  14  17.9 

8.688 

4 

18  17  21.13 

3*4666 

24    144.9 

S.8B5 

5 

16  18  24.24 

3.6676 

24  17  51.2 

8U78 

5 

18  19  48.32 

3U610 

23  57  41.5 

4.198 

6 

16  20  58.30 

3awn 

24  21  14.6 

8.808 

6 

18  22  15JM 

3.4468 

23  53  29.6 

AJm 

7 

16  23  32.36 

3.66n 

24  24  28.1 

8.148 

7 

18  24  41.87 

3U416 

23  49    9.2 

8 

16  26    6.42 

3.6676 

24  27  31.7 

3J78 

8 

18  27    8J22 

3O806 

23  44  40.4 

4.548 

9 

16  28  40.47 

3.6674 

24  30  25.4 

3.813 

9 

18  29  34.27 

3.4817 

2340    3J) 

4.808 

10 

16  31  14.51 

3.6671 

24  33    9.1 

3.647 

10 

18  32    0.02 

S.4367 

23  35  17.8 

4.889 

11 

16  33  48.53 

3.6667 

24  35  42.9 

3.481 

11 

18  34  25.48 

3«4317 

23  30  24.1 

4.068 

12 

16  36  22.51 

3.6661 

24  38    6.8 

3.816 

12 

18  36  50.63 

3^166 

23  25  22.2 

6.090 

13 

16  38  56.46 

3.6664 

24  40  20.8 

3.160 

13 

18  39  15.48 

3.4116 

23  20  12.2 

&888 

14 

16  41  30.36 

3.6646 

24  42  24.8 

1.086 

14 

18  41  40.01 

9t4068 

23  14  54.2 

AJ08 

15 

16  44    4.21 

3.6687 

24  44  18.9 

1.830 

15 

18  44    4.23 

3.4010 

23    9  28.2 

5^88 

16 

16  46  38.01 
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56°  39'  l5 

9843 

103  37  43 

assi 

101  59  16 

am 

100  21    2 

a640 

98  43    2 

am 

14 

Sun            W. 

132  37  32 

994$ 

134    6  44 

mo 

135  35  42 

ton 

13r   4  25 

1084 

Spica           W. 
Venna         W. 

102  54  45 

HBA 

104  31  46 

mi 

106    8  34 

97oa 

107  45  10 

2719 

99  25  17 

sua 

100  53    2 

tiso 

102  20  35 

S140 

103  47  56 

3160 

Antares       W. 

57  15  53 

M81 

58  52  58 

am 

60  29  51 

9700 

62    6  31 

2708 

Fomalhaot  £. 

35  14  46 

44ia 

34    9  41 

4Ma 

33    7    1 

4709 

32    6  59 

4960 

a  Pecan       £. 

a  Anetis      £. 

48  55  45 

mi 

47  24  22 

1907 

45  53  28 

9099 

44  23    5 

3010 

90  36  14 

M06 

88  59  31 

«0T 

87  23    0 

9710 

85  46  42 

9736 

15 

Spica           W. 
Venns         W. 

115  45  10 

9W 

117  20  34 

VIW 

118  55  46 

977a 

120  30  47 

9784 

111    1  40 

t9oa 

112  27  49 

am 

113  53  47 

0-210 

115  19  34 

8230 

Antares       W. 

70    6  56 

nas 

71  42  26 

9701 

73  17  45 

970a 

74  52  53 

3770 

aPegasi       £. 

a  Anetia      £. 

37    0  21 

aiaa 

35  33  58 

am 

34    827 

am 

32  43  54 

8887 

77  48  10 

sni 

76  13    4 

m9 

74  38    9 

9788 

73    326 

9797 

Aldebaran  £. 

110  26  34 

ttOl 

108  52    7 

am 

107  17  50 

9810 

105  43  43 

3834 

16 

Venas          W. 

122  25  37 

$376 

123  50  16 

am 

125  14  44 

a904 

126  39    2 

8804 

Antares       W. 

82  45  46 

aaia 

84  19  49 

aaaa 

85  53  41 

88S6 

87  27  23 

3844 

a  Arietis      £. 

65  12  42 

aa4a 

6339    8 

mo 

62    5  45 

9800 

60  32  33 

3867 

Aldebaran   £. 

97  55  38 

aaoa 

96  22  31 

9871 

94  49  35 

9878 

93  16  48 

3880 

17 

Antares       W. 

95  13  19 

aaat 

9646    0 

am 

96  18  32 

9m 

99  50  54 

9006 

a  A^uiliB      W. 
a  Anetia       £. 

47  34  16 

wn 

48  46  58 

sooa 

50    022 

m7 

51  14  25 

8834 

52  49  21 

a»i3 

51  17  17 

am 

49  45  24 

9990 

48  13  42 

3989 

Aklebaian   £. 

85  35  24 

ma 

84    337 

am 

82  31  59 

9940 

81    0  31 

3048 

18 

Antarea       W. 

107  30  27 

mi 

109    1  54 

m? 

110  33  13 

9954 

112    4  23 

3003 

a  Aquil»     W. 
a  Anetia      £. 

57  32  15 

»T01 

58  49    1 

am 

60    6    6 

aooo 

61  23  27 

8064 

40  38  10 

ma 

39    7  40 

am 

37  37  22 

aoo7 

36    7  18 

8018 

Aldebaran   £. 

73  25  38 

m? 

71  55    9 

9m 

70  24  49 

aoo3 

68  54  39 

8010 

Pollux         E. 

115  20  14 

ma 

113  49  42 

am 

lia  19  17 

9997 

110  49    0 

8003 

19 

Antai^s       W. 

119  38    8 

mt 

121    8  29 

»M 

122  38  43 

1000 

124    849 

8011 

a  Aqaila)      W. 

67  53  27 

aeoA 

69  11  56 

am 

70  30  31 

am 

71  49  12 

3688 

Fomalhaat  W. 

43  22  28 

1897 

44  34  11 

sm 

45  46  40 

aooo 

46  59  52 

3871 

a  Anetia      £. 

28  40  30 

ma 

27  11  58 

1007 

25  43  45 

aii4 

24  15  53 

8188 

Aldebafan  £. 

61  26  12 

MMS 

59  56  59 

aoM 

58  27  56 

0004 

56  59    2 

3071 

PoUiix         £. 

103  19  20 

mo 

101  49  45 

am 

100  20  17 

0049 

98  50  56 

3047 

20 

a  Aam\m     W. 

78  23  39 

laia 

79^39 

asTo 

81    1  39 

0670 

82  20  39 

8670 

Fomalhant   W. 

53  14  19 

nao 

54  30  34 

1700 

55  47  12 

1090 

57    4  10 

3878 

Aldebaran  £. 

49  36  56 

au9 

48    9    1 

aiio 

46  41  15 

8139 

45  13  40 

8187 

PoUnx         £. 

91  25  48 

ion 

89  57    4 

1077 

88  28  26 

8089 

86  59  54 

8068 

21 

a  Aqoilas     W. 

88  55  24 

im 

90  14  15 

m7 

91  33    3 

mi 

92  51  47 

8806 

Fomalhaat  W. 

6333    3 

un 

64  51  30 

afi07 

66  10    8 

0667 

67  28  56 

3678 

aPecasi       W. 
Aldebaian    £. 

41  20  15 

tm 

42  42  33 

aoaa 

44    5    9 

as70 

45  28    0 

3867 

37  58  28 

tiaa 

3632    2 

aioB 

35    5  50 

0300 

33  39  52 

8334 

Pollux         £. 

79  38  29 

am 

78  10  25 

aioa 

76  42  25 

am 

75  14  29 

8114 

R^ulua       £. 

116  32  58 

wm 

115    4  23 

loea 

113  35  51 

0064 

112    7  22 

3m 

23 

a  Aquilsa      W. 

992423 

aaiT 

100  42  39 

am 

102    0  48 

am 

103  18  51 

3086 

Fomalhant  W. 

74    5    5 

1644 

75  24  41 

am 

76  44  23 

8633 

78    4  11 

3698 

21 
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XVIL 


GREENWICH  MEAN  TIMB. 

LUNAR  DISTANCES. 

• 

22 

SUr '0  Name 

P.L. 

P.L. 

P.L. 

P.L. 

sad 

N<xm. 

of 

Illh. 

ttf 

YJJtx. 

of 

I». 

of 

Poflition. 

mt. 

Diff. 

Diff. 

Die 

Aldebaran 

W. 

46°5l'    6 

1345 

48°  14' 2^ 

8880 

49V  5^ 

8890 

51    13^ 

3816 

£. 

32  14  11 

8398 

30  48  47 

8206 

29  23  43 

8978 

27  59    0 

8994 

PoUux 

£. 

73  46  37 

8117 

72  18  48 

8119 

70  51    2 

8191 

69  23  18 

8194 

K^alus 

E. 

110  38  55 

8087 

109  10  30 

8088 

107  42    7 

8098 

106  13  45 

3681 

23 

a  Aqnilse 

W. 

104  36  47 

8649 

105  54  36 

8649 

107  12  17 

8668 

108  29  49 

8065 

Fomalhaut 

W. 

79  24    4 

8098 

80  44    3 

8018 

82    4    7 

8014 

83  24  16 

8008 

aPegasi 

w. 

58    239 

8277 

59  27  17 

8270 

60  52    4 

8968 

62  16  59 

8907 

PoUux 

E. 

62    5  10 

8199 

60  37  36 

8180 

59  10    3 

8188 

57  42  30 

8181 

Regulns 

E. 

98  52    4 

8081 

97  23  43 

8090 

95  55  21 

8089 

94  26  58 

3087   ! 

Sun 

E. 

131  18  53 

8486 

129  58  12 

U82 

128  37  28 

8460 

127  16  41 

84T7 

24 

Fomalbaat 

W. 

90    6    8 

3480 

91  26  43 

8487 

92  47  22 

8484 

94    8    4 

8489 

a  Pejiasi 

a  Anetis 

w. 

69  23  29 

8298 

70  49  11 

8910 

72  15    2 

8908 

73  41    1 

8901 

w. 

25  48  35 

3100 

27  15  32 

8147 

28  42  45 

8134 

30  10  13 

8193 

Pollux 

£. 

50  24  45 

8198 

48  57  10 

8197 

47  29  33 

8196 

46    1  55 

8190 

Begulus 

E. 

87    4  17 

8079 

85  35  33 

8068 

84    6  45 

8064 

82  37  51 

8060 

Sun 

E. 

120  31  55 

84M 

119  10  44 

8404 

117  .49  28 

8447 

116  28    5 

8449 

25 

W. 

100  52  28 

8400 

102  13  30 

8408 

103  34  35 

8469 

104  55  42 

3400 

a  Pegasi 

W. 

80  53  11 

8102 

82  20    6 

8108 

83  47  11 

8140 

85  14  26 

8130 

a  Anetis 

W. 

37  31    0 

8007 

38  59  50 

8000 

40  28  53 

8046 

41  58    9 

8080    , 

PoUux 

£. 

38  43  27 

8121 

37  15  43 

8191 

35  47  59 

8199 

34  20  16 

8193 

Regulns 

E. 

75  11  43 

8098 

73  42    6 

8092 

72  12  20 

8014 

70  42  24 

8005 

Stm 

E. 

109  39  26 

84Cn 

108  17  17 

8899 

106  54  59 

8869 

105  32  30 

8880 

26 

Fomalliaut 

W. 

111  41  41 

84M 

113    2  54 

8407 

114  24    6 

8408 

U5  45  17 

8401    1 

oPegasi 

W. 

92  33  35 

8067 

94    2    1 

8076 

95  30  40 

8060 

96  59  32 

8054 

a  Anetis 

W. 

49  27  58 

9977 

50  58  40 

9960 

52  29  37 

9901 

54    0  51 

9809 

Aldebaran 

W. 

18    9  20 

8408 

19  31  33 

8897 

20  55  13 

8964 

2320    7 

S910 

Pollux 

E. 

27    232 

8108 

25  35  23 

8164 

24    8  31 

8188 

2242    1 

0207 

Begulus 

E. 

63  10    3 

9908 

61  38  58 

9948 

60    7  ^ 

9937 

58  36    8 

9096 

Sun 

E. 

98  37  18 

8897 

97  13  38 

8814 

95  49  43 

8389 

94  25  34 

0980 

27 

aPegasi 
a  Anetis 

W. 

104  27  19 

9897 

105  57  36 

9080 

107  28    7 

9978 

108  58  54 

1901 

W. 

61  41  15 

9809 

63  14  14 

9808 

64  47  33 

9838 

66  21  11 

9898 

Aldebanm 

W. 

29  38  18 

8019 

31    8    7 

9989 

32  38  33 

9909 

^    934 

9985 

Eegulus 

E. 

50  54  44 

8888 

49  21  38 

9801 

47  48  16 

9637 

46  14  36 

9808 

Sun 

£. 

87  20  52 

8918 

85  55    4 

8908 

84  28  58 

8188 

83    234 

8171 

28 

a  Anetis 

W. 

74  14  33 

9741 

75  50  19 

9793 

77  26  28 

9706 

79    3    0 

9080 

Aldebaran 

W. 

41  52  38 

S810 

43  26  46 

9798 

45    1  23 

9771 

46  36  29 

9740 

Begulus 

£. 

38  21  41 

9701 

36  46    9 

9787 

35  10  18 

9728 

33  34    9 

9710 

Sun 

E. 

75  45  32 

8080 

74  17    4 

8067 

72  48  14 

8048 

71  19    2 

8080 

29 

a  Anetis 

W. 

87  11  42 

9007 

88  50  41 

9079 

9030    5 

9060 

92    955 

90«2 

Aldebai&n 

W. 

54  39  10 

9049 

56  17    8 

9891 

57  55  35 

9000 

59  34  90 

9no 

Regulns  ' 

£. 

25  28  52 

9846 

23  51    0 

9688 

22  12  56 

8039 

20  34  44 

1098 

Son 

E. 

63  47  11 

9800 

62  15  37 

9916 

60  43  38 

9608 

59  11  14 

9810 

90 

a  Arietta 

W. 

100  35  33 

9448 

102  17  59 

9438 

104    0  52 

9419 

105  44  10 

9804 

Aldebanm 

w. 

67  56    9 

9477 

69  37  54 

9406 

71  20    7 

9488 

73    2  47 

9419 

PoUnx 

w. 

26  27  15 

9099 

28    5  40 

8069 

29  45    0 

9546 

31  25    9 

9513 

Sus 

E. 

51  23    0 

9781 

49  48    7 

9761 

48  12  48 

9748 

4637    5 

9M5 
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GREENWICH  MEAN  TIME. 

LV^AR  DISTAKCES. 

|. 

Star'sNuM 

p.  L. 

P.L. 

P.L. 

P.L. 

9d 

and 

Midnight. 

of 

XVh. 

of 

xvnih 

of 

XXIh. 

of 

Poiltioni* 

DIff. 

DIff. 

DIff. 

Diff. 

aPensi 

Aldebaran 

W. 

5i^3& 

aaor 

53'' 49' 3^ 

8800 

55°13  4# 

8991 

56^38'   ^ 

3984 

E. 

26  34  42 

8319 

25  10  52 

8846 

23  47  34 

8880 

22  24  55 

3490 

PdUuz 

£. 

67  55  37 

S196 

66  27  58 

8197 

65    0  21 

8198 

63  32  45 

3199 

Beguhis 

£. 

104  45  24 

80»1 

103  17    4 

8091 

101  48  44 

8091 

100  20  24 

3091 

23 

a  AqcuIsB 

W. 

109  47  13 

ans 

111    4  27 

8684 

112  21  31 

8095 

113  38  23 

3706  ; 

Fomalfaaut 

w. 

84  44  30 

8006 

86    4  48 

8609 

87  25  10 

8497 

88  45  37 

8494 

aPegasi 

w. 

6342    1 

aaso 

65    7  11 

8948 

66  32  29 

3986 

67  57  55 

8930  ' 

Pollux 

£. 

56  14  58 

8180 

54  47  25 

8180 

53  19  52 

3180 

51  52  19 

3199  1 

Regnhu 

E. 

92  58  32 

8084 

91  30    3 

8089 

90    1  31 

8079 

88  32  56 

8076  . 

Sun 

£. 

125  55  51 

SCT4 

124  34  58 

•471 

123  14    2 

8467 

121  53    1 

3463 

2i 

Fomalhatit 

W. 

95  28  50 

8477 

96  49  40 

3474 

98  10  33 

8471 

99  31  29 

3469  , 

aPe^i 
a  Anetis 

W. 

75    7    9 

8193 

76  33  26 

8187 

77  59  51 

8178 

79  26  26 

3170  ! 

w. 

31  37  55 

8111 

33    5  51 

8100 

3434    1 

8089 

36    224 

8078 

Pollux 

£. 

44  34  16 

Z194, 

43    636 

8198 

4138  54 

8199 

40  11  11 

3191 

Begulii9 

£. 

81    8  51 

ao&4 

79  39  45 

8048 

78  10  32 

8049 

76  41  11 

3086 

SUK 

£. 

115    6  36 

8488 

113  45    0 

8480 

112  23  17 

ai98 

111    1  26 

3415 

35 

Fomalhaut  .W.l 

106  16  51 

8488 

107  38    2 

8457 

108  59  14 

U56 

110  20  27 

8455 

aPe^i 
a  Anetis 

W. 

86  41  53 

8198 

88    9  31 

8117 

89  37  20 

8107 

.91    5  21 

8096 

W. 

43  27  38 

8094 

44  57  21 

8019 

46  27  19 

8001 

47  57  31 

9989 

Pollux 

E. 

32  52  34 

8195 

31  24  55 

8199 

29  57  21 

8183 

28  29  52 

8141   1 

Regulus 

E. 

69  12  18 

98W 

67  42    2 

9968 

66  11  34 

99T9 

64  40  55 

9969 

Sun 

£. 

104    9  51 

88T1 

102  47    1 

8860 

101  23  59 

8850 

100    0  45 

3386 

96 

Fomalhaat  W. 

117    6  25 

8468 

118  27  30 

8468 

119  48  30 

84T8 

121    9  24 

3480 

aPe^ 
a  Anetis 

W. 

98  28  38 

8048 

99  57  57 

8089 

101  27  30 

30-21 

102  57  17 

3009 

W. 

55  32  21 

3995 

57    4    8 

9911 

58  36  13 

9896 

60    8  35 

9883 

Aldebaran 

w. 

2346    4 

8168 

25  12  57 

8199 

26  40  40 

3085 

28    9    8 

3051 

PoUux 

E. 

21  16    0 

8986 

19  50  36 

8980 

18  26    1 

3388 

17    2  34 

3414 

Regulus 

E. 

57    422 

9914 

55  32  21 

9901 

54    0    4 

te90 

52  27  32 

9877 

Sun 

E. 

98    1  10 

vm 

91  36  30 

8969 

90  11  34 

8948 

88  46  22 

3983 

27 

a  Pegasi 

a  Anetis 

W. 

110  29  55 

9900 

112    1  11 

9997 

113  32  43 

90-26 

115    4  29 

9913 

W. 

67  55    9 

9807 

69  29  28 

9791 

71    4    8 

9775 

72  39  10 

9758 

Aldebaran 

W. 

35  41    8 

9910 

37  13  14 

9885 

38  45  52 

9869 

40  19    0 

9838 

Regulus 

E. 

44  40  38 

9800 

43    622 

9795 

41  31  47 

9780 

39  56  53 

9766 

Sun 

E. 

81  35  50 

81M 

80    8  46 

8188 

78  41  22 

8191 

77  13  ;» 

8103 

28 

a  Anetis 

W. 

80  39  56 

mo 

82  17  16 

9659 

83  55    0 

9634 

85  33    9 

9616 

Aldebaran 

w. 

48  12    4 

9727 

49  48    8 

9706 

51  24  40 

9684 

53    1  41 

9668 

Regulus 

£. 

31  57  42 

9695 

30  20  56 

9689 

28  43  52 

3669 

27    630 

'9657 

Sun 

E. 

69  49  27 

8019 

68  19  29 

9998 

66  49    7 

9973 

65  18  21 

9954 

89 

a  Arietis 

W. 

98  50  10 

9898 

95  30  51 

9504 

97  11  59 

9485 

98  53  33 

9887 

Aldebaran 

W. 

61  13  53 

9509 

62  53  45 

9588 

64  34    5 

S516 

66  14  53 

3498 

Regulus 

E. 

18  56  27 

9099 

17  18  11 

9686 

15  40    5 

9654 

14    2  23 

9686 

Sim 

E. 

57  38  25 

9857 

56    5  11 

9888 

54  31  32 

9818 

52  57  28 

9800 

90 

a  Arietis 

W. 

107  27  54 

9875 

109  12    4 

9357 

110  56  40 

3339 

112  41  42 

9893 

Aldebaran 

W. 

74  45  55 

3400 

76  29  30 

3881 

78  13  32 

93«> 

79  58    2 

9348 

FoUux 

w. 

33    6    4 

9489 

34  47  42 

3453 

3630    1 

3495 

38  13    0 

9399 

Suit 

E. 

45    058 

9707 

43  24  27 

9689 

41  47  33 

9673 

40  10  16 

9656 
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OCTOBER,    1861. 


I. 


AT 

GREENWICH  APPARENT 

NOON. 

THE   SUN'S 

Udentl 

TlTM 

1 

1 

1 

"s 

ortho 

dtameter 

the 

Bquliaaor 

UlH 

mtdiietni 

Appannt 
Time, 

llmir. 

Right  AMenalon. 

Diff.for 
Ihoar. 

Dili,  for 
llKmr. 

dioaiMter. 

Tues. 
Wed. 
Thur. 

1 

2 
3 

12  30  23.00 
12  34    0.70 
12  37  38.73 

9.066 
9.079 
9.093 

S.  3  16  5^.6 

3  40  16.6 

4  3  32.1 

58131 
58.22 
58.10 

16 
16 
16 

1.62 
1.90 
2.17 

64.38 

64.^ 
64.47 

10  23'.74 

10  42.55 

11  1.03 

0.791 

o.m' 

0.763 1 

Fri. 

Sat 
Sun. 

4 
5 
6 

12  41  17.09 
12  44  55.80 
12  48  34.89 

9.108 
9.123 
9.139 

4  26  44.7 

4  49  54.0 

5  12  59.7 

57.97 
57.8J3 
57.66 

16 
16 
16 

2.45 
2.78 
3.01 

64.52 
64.57 
64.63 

11  19.17 
11  36.96 
11  54.37 

0.749 
0.734 

0J18 

Mon. 
Tues. 
Wed. 

7 
8 
9 

12  52  14.37 
12  55  54.26 
12  59  34.57 

9.155 
9.172 
9.190 

5  36     1.4 

5  58  58.8 

6  21  51.4 

57.49 
57.29 
57.09 

16 
16 
16 

3.29 
3.58 
3.86 

64.69 
64.76 
64.83 

12  11.39 
12  28.02 
12  44.21 

0.701 

0.6631 

0.665 

Thur. 

Fri. 

Sat 

10 
11 
12 

13    3  15.83 
13    6  56.54 
13  10  38.22 

9.209 
9.228 

9.248 

6  44  38.8 

7  7  20.6 
7  29  56.4 

56.87 
56.63 
56.36 

16 
16 
16 

4.14 
4.43 
4.70 

64.90 
64.97 
65.04 

12  59.96 

13  15.27 
•13  30.10 

0.647! 
0.«8I 
0^ 

Sun. 
Mon. 
Tues. 

13 

14 
15 

13  14  20.39 
13  18    3.08 
13  21  46.31 

9.270 
9.292 
9.314' 

7  52  26.0 

8  14  49.0 
8  37     5.0 

56.09 
55.81 
55.52 

16 
16 
16 

4.98 
5i26 
5.54 

65.12 
6550 
65ii8 

13  44.44 

13  58.27 

14  11.55 

0.587J 
0.566 
0.544, 

Wed. 
Thur. 
Fri. 

16 
17 
18 

13  25  30.08 
13  29  14.42 
13  32  59.35 

9.337 
9.361 
9.386 

8  59  13.6 

9  21  14.6 
9  48    7.5 

55.20 

54.88 
54.53 

16 
16 
16 

5.82 
6.10 
6.87 

65.36 
65.45 
65.54 

14  24.30 
14  36.49 
14  48.07 

O.S90 
0.495 
0470 

Sat 

Sun. 

M<fti. 

19 
20 
21 

13  36  44.89 
13  40  31.08 
13  44  17.92 

9.413 
9.439 
9467 

10    4  51.9 
10  26  27.5 
10  47  53.9 

54.17 
63.79 
53.40 

16 
16 
16 

6.64 
6.91 
7.18 

65.63 
65.72 
65.81 

14  59.04 

15  9.39 
15  19.08 

0.444 
0417 
0^! 

Tues. 
Wed. 
Thur. 

22 
23 
24 

13  48     5.43 
13  51  53.64 
13  55  42.57 

9.495 
9.525 
9.556 

11     9  10.7 
11  30  17.6 
11  51  14.1 

52.99 
52.57 
52.13 

16 
16 
16 

7.45 
7.71 
7.96 

65.91 
66.01 
66.11 

15  28.11 
15  36.42 
15  44.01 

0.961 

0.332! 

0.903| 

1 

!  Fri. 

i  Sat 

Sun. 

25 
26 

27 

18  59  32.23 
14    3  22.63 
14    7  13.76 

9.586 
9.616 
9.647 

12  11  59.9 
12  32  34.5 
12  52  57.6 

61.67 
51.20 
60.71 

16 
16 
16 

8.21 
8.46 
8.71 

66.21 
66.33 
66.43 

15  60.89 

15  57.05 

16  2.46 

0.373 
0.242 
O.209 

Mon. 
Tues. 
Wed. 
Thur. 

28 
29 
30 
31 

14  11     5.65 
14  14  58.84 
14  18  51.88 
14  22  46.12 

9.680 
9.713 
9.746 
9.780 

13  13    8.7 
13  33    7.4 

13  52  53.3 

14  12  25.9 

50.20 
49.67 
49.13 
48.56 

16 
16 
16 
16 

8.97 
9.22 
9.47 
9.72 

66.54 
66.65 
66.76 
66.87 

16    7.10 
16  10.96 
16  14.01 
16  16.28 

1    0.176  < 
0.143 
0.110 
0.077J 

Fri. 

32 

14  26  41.22 

9.814 

S.14  31  44.8 

47.99 

16 

9.96 

66.98 

16  17.73 

1    0.043! 

NozB.— MMaTfaBaoftiM 
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AT  GREENWICH  MEAN  NOON.                                     | 

THE   SUN'S 

1 

1 
1 

1 

Xqaattoaof 
TUna, 
t0b4 
added  to 
JUms 
Timt, 

Diff.fcr 
Ihour. 

Sidanal           { 
Tima. 

Jppani 
BlgbtAjMUtai. 

Mfttgr 
Ihow. 

Jfparau 

DULfor 
Iboor. 

Tues. 
Wed. 
Thnr. 

1 

2 
3 

b     m      ( 

12  30  24.57 
12  34    2.82 
12  37  4a39 

9.066 
9.079 
9.093 

S.  3  17    8.7 

3  40  27.0 

4  3  42.6 

58'!31 
58.22 

58.10 

10^23.88 

10  42.69 

11  1.17 

0.791 
0.777 
0.763 

h     m      • 

12  40  48.45 
12  44  45.01 
12  48  41.56 

FrL 
Sat 
Am. 

4 
5 
6 

12  41  18.80 
12  44  57.57 
12  48  36.71 

9.106 
9.183 
9.139 

4  26  55.7 

4  50    5.3 

5  13  11.2 

57.97 
57.62 
57.66 

11  19.31 
11  37.10 
11  54.51 

0.749 
0.734 
0.718 

12  52  38.11 

12  56  34.67 

13  0  31i» 

Mod. 
Taes. 
Wed. 

7 
8 
9 

12  52  16.24 
12  55  56.17 
12  59  86.58 

9.195 
9.172 
9.190 

5  36  13.1 

5  59  10.7 

6  22     3.5 

57.49 
57.29 
57.09 

12  11.53 
12  28.16 
12  44.35 

0.701 
0^683 
0.665 

13    4  27.77 
13    8  24.33 
13  12  20.88 

Thur. 

Fri. 

Sat. 

10 
11 
12 

13    3  17.33 
13    6  58.58 
13  10  40.30 

9.909 
9.3S8 
9.318 

6  44  51.1 

7  7  33.1 
7  30    9.1 

56.87 
56.63 
56.36 

13    0.10 
13  15.41 
13  30.24 

0.647 
0.628 
0.608 

13  16  17.43 
13  20  13.99 
13  24  10.54 

Moil. 
Toes. 

IS 
14 
15 

13  14  22.51 
13  18    5J24 
13  21  48.51 

9.270 
9..292 
9.314 

7  52  38.9 

8  15    2.1 
8  37  18.2 

56.09 
55.81 
55.52 

13  44.58 

13  58.41 

14  11.69 

0.587 
0.666 
0.544 

13  28    7.09 
13  32     3.65 
13  36    0J20 

Wed. 
Thur. 
Fri. 

16 
17 

16 

13  25  32.32 
13  29  16.70 
13  33    1.67 

9.337 
9.361 
9.3S6 

8  59  26.9 

9  21  28.0 
9  43  21.0 

55.20 

54.88 
54.53 

14  24.43 
14  36.61 
14  48.19 

0.520 
0.495 
0.470 

13  39  56.75 
13  43  53.31 
13  47  49.86 

Sat 

Sun. 

Hon. 

19 
20 
21 

13  86  47ii6 
13  40  33.47 
13  44  20.34 

9.413 
9.439 
9.467 

10    5    5.5 
10  26  41J2 

10  48    7.6 

54.17 
63.79 
53.40 

14  59.16 

15  9.50 
15  19.18 

0.444 
0.417 
0.389 

13  51  46v41 
13  55  42.97 
13  59  39.52 

Tues. 
Wed. 
Thur. 

22 
28 
24 

13  48    7.88 
13  51  56.12 
13  55  45.06 

9.495 
9.525 
9.556 

11     9  24.4 
11  30  31.3 

11  51  27.8 

52.99 
52.57 
52.13 

15  28.20 
15  36.51 
15  44.10 

0.361 
0.332 
0.303 

14    3  36.08 
14    7  32.63 
14  11  29.18 

Fri. 
Sat. 
Sun, 

25 
26 
27 

13  59  84.77 

14  3  25.19 
14    7  16.33 

9.686 
9.616 
9.647 

12  12  18.6 
12  32  48.2 
12  53  11.2 

61.67 
51.20 
60.71 

15  50.97 

15  57.10 

16  2.52 

0.273 
0.242 
0.209 

14  15  25.74 
14  19  22.29  ! 
14  23  18.85  . 

\  Mod. 
Tues. 
Wed. 
Thur. 

28 
29 
30 
31 

14  11    8.25 
14  15    0.96 
14  18  54.47 
14  22  48.77 

9.680 
9.713 
9.746 

9.780 

13  13  22.2 
13  33  20.8 

13  53    6.6 

14  12  39.1 

50.20 
49.67 
49.13 
48.56 

16    7.15 
16  11.00 
16  14.04 
16  16.30 

0.176 
0.143 
0.110 
0.077 

14  27  15.40  ! 
14  31  11.96 
14  35    8.51  1 
14  39    5.07 

Fri. 

32 

14  26  43.88 

9.814 

S.14  31  57.8 

47.99 

16  17.74 

0.043 

14  43     1.62 

a 
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•terlbvMe 
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AT  6EEENWICH  MEAN  NOON. 

THE  SUNS 

i  ^ 

I 

2 
3 

1 

1 

•s 

1 

Loguithm 

of  the 

BMUotTeetar 

OftlM 

Kuth. 

Dtf-fcr 
Ihoar. 

MnaltaM 

of 
HteMlOh. 

1 

ivw  LOHantrra. 

nff.for 
Ihoar. 

XJL'XTfUi>B. 

X 

X' 

274 
275 
276 

188°  17     1.4 

189  16    6.9 

190  15  18.5 

1^  7:1 

15  14.5 
14  24.0 

147.77 
147.86 
147.95 

— (iL45 

a5i 
a54 

aoooi6e5 

0.0000446 
9.9999201 

51.5 
51.6 
SM 

li      m      ■ 

11  17  20.28  1 
11  13  24.37  ! 
11     9  28.46 

4 
5 
6 

277 
278 
279 

191  14  30.2 

192  18  44.0 

193  12  59.8 

18  35.6 
12  49.3 
12    5,0 

148413 
148.11 
146.19 

0.53 
0.50 
0.44 

.9997949 
.9996692 
.9995480 

SS.S 

6M 

11     5  32^ 
11     1  36j65 
10  57  40.75 

7 
8 
9 

280 
281 
282 

194 
195 
196 

12  17.4 
11  86.9 
10  58.3 

11  22.5 
10  41.9 
10    3^ 

146.27 
148.34 
148^1 

a36 
0.26 
0.14 

.9994164 
.9992894 
.9991621 

SUA 
534 
5M 

10  53  44J84 
10  49  4SS» 
10  45  53J08 

10 
11 
12 

283 
284 
285 

197 
198 
199 

10  21.4 
9  46.3 
9  12.9 

9  26.2 
8  51.0 

8  17.6 

148.48 
148.56 
148.64 

—0.02 

H-0.11 

0.24 

.9990347 
.9989074 
.9967802 

53.0 
53.9 

10  41  57.11 
19  38     1.31 
10  84    5^  1 

13 
14 
15 

286 

287 
288 

200 
201 
202 

8  4L2 
8  11.3 
7  48.3 

7  45.7 
7  15.7 
6  47.6 

148.72 

148.80 
148.88 

0.34 
0.43 
0.50 

.9966585 
.9965273 
.9964019 

5M 

59.4 
5M 

10  80    9.39 
10  26  13.48  1 
10  22  17.57 

16 
17 
18 

289 
290 
291 

203 
204 
205 

7  vrsi 

6  52.9 
6  80.6 

6  21.4 
5  57.0 
5  34.6 

148.96 
149.04 
14902 

0.53 
0.53 
0.50 

.9962778 
.9961587 
.9960312 

51.7 
51.3 

50.6 

10  18  2lJffI 
10  14  25.76 
10  10  29.8S 

19 
20 
21 

292 
293 
294 

206 
207 
208 

6  10.1 
5  51.6 
5  85.2 

5  14.1 
4  5&5 
4  38.9 

149.20 
149.26 
149.36 

0.46 
0.38 
0.27 

.9979096 
.9977894 
.9976708 

504 
49.6 
494 

10    6  33.94  '. 

10    2  38.08  I 

9  58  42.13 

22 
23 
24 

295 
296 
297 

209 
210 
211 

5  21.0 
5    8.9 
4  59.0 

4  24.5 
4  12.3 
4    2.3 

14945 
149.54 
149.63 

0.14 
-M).01 
—0.14 

.9975524 
.9974356 
.9973199 

484 
46.4 
484 

9  54  4&22  ' 
9  SO  50.31 
9  46  54^ 

25 
26 
27 

298 
299 
300 

212 
213 
214 

4  51.3 
4  45.9 
4  42.7 

8  54.5 
3  49.0 
3  45.6 

149.72 
149.81 
149.91 

Oi28 
0.41 
0.52 

.9972051 
.9970911 
.9969778 

47.7 
474 
474 

942  58X9 
9  39     2.SS  : 
9  35     6.68 

28 
29 
30 
31 

301 
302 
303 
304 

215 
216 
217 
218 

4  41.7 
4  ^.8 
4  46.1 
4  51.4 

3  44.5 
3  45.5 
3  48.7 
3  53.9 

150M 
150.09 
150.18 
150.27 

0.62 
0.68 
0.72 
0.73 

.9968655 
.9967588 
.9966«i6 
.9965319 

4«4 
46.4 
464 
464 

9  31  10.77 
9  27  14J86 
9  23  18.9S  1 
9  19  asitt  1 

32 

305 

219 

4  58.7 

4     1.0 

150.35 

—0.70 

9.9964217 

454 

9  15  27.14 

Itan.- 

-XOORWpOl 

lAitolhtirM* 

•— 

h»iat»,x.'ta 

tar  Jaw 

«7M. 
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GREENWICH  MEAN  TIME. 

n 

1 

THE  MOON'S 

ggMTIITAliyf  ft 

HOBIZONTAL  PARALLAX. 

« 

1 

AOK. 

Noon. 

Mkhdght. 

Noon. 

DilLfor 
Ihour. 

HIdoight. 

DilLfor 
Ihoiur. 

Diff.for 
Ihoor. 

1 

2 
8 

16'    ^A 
16  23.1 
16  33.8 

16  1^.6 
16  28.9 
16  37.6 

59'  11.8 
60    1.7 
60  40.8 

1.90 
1.33 

59'  3Tf'.6 
60  23.0 
60  54.7 

+ill 
1.64 
0.97 

h     m 

22    6.6 
22  58.0 
28  51.5 

m 

2.12 
2.18 
2.28 

26.6 
27.6 
28.6 

4 
5 
6 

16  40.1 
16  41.5 
16  37.8 

16  41.4 
16  40.2 
16  34.2 

61    4.1 
61     9.0 
60  55.4 

+0.60 

•0.19 

0.93 

61    8.9 
61    4.4 
60  42.3 

+0.20 

-0.57 

1.24 

6 

0  47.8 

1  47.0 

2.41 
2.52 

0.2 
1J2 
2i2 

1 
8 
9 

16  29.7 
16  1&4 
16    &.4 

16  24.4 
16  12.0 
15  58.6 

60  25.7 
59  44.4 
58  56.4 

1.51 
1.89 
2J07 

60    6.2 
59  20.9 
58  3M 

1.73 
2.01 
t.09 

2  48.5 
8  50.6 
4  51.1 

2.59 
2.57 
2.46 

3.2 
4.2 
5.2 

10 
11 
12 

15  51.8 
15  38.7 
15  26.6 

15  45.1 
15  32.5 
15  21.2 

58    6.4 
57  18.8 
56  34.2 

2.06 
1.93 
1.73 

57  42.0 
56  55.6 
56  14.1 

2.01 
1.84 
1.62 

6  48.2 

6  41.3 

7  80.3 

2.30 
2.12 
1.97 

6.2 
7.2 

8Si 

IS 
14 
IS 

15  16.1 
15    7.1 
14  59.7 

15  11.4 
15    3.2 
14  56.5 

55  55.4 
55  22.4 
54  55.1 

1.50 
1.36 
1.02 

55  88.2 
55    8.0 
54  43.6 

1.38 
1.14 
0.90 

8  15.9 

8  59.1 

9  41.0 

1.84 
1.76 
1.73 

9.2 
lOSl 
lliZ 

16 
17 
18 

14  58.7 
14  49.3 
14  46.1 

14  51.3 
14  47.5 
14  45.1 

54  33.4 
54  16.9 
54    5.3 

0.79 
0.58 
0.38 

54  24.5 
54  10.5 
54     1.4 

0.69 
0.48 
0.27 

10  22.3 

11  4.1 
11  47.0 

1.73 
1.76 
1.82 

12.2 
13.2 
14.2 

19 
90 
21 

14  44.3 
14  44.0 
14  45.2 

14  44.0 
14  44.4 
14  46.4 

58  58.8 
58  57.4 
54     1.9 

-0.17 

+0.06 

0.32 

58  57.4 
58  58.9 
54    6.4 

-0.06 

+0.19 

0.45 

12  31.6 
18  18.1 
14    6.5 

1.90 
1.98 
2.05 

15.2 

22 
23 
24 

14  48.1 

14  53.1 

15  0.3 

14  50.4 

14  56.4 

15  4.7 

54  12.8 
54  31.0 
54  57.8 

0.60 
0.92 
1.27 

54  20.9 

54  43.1 

55  13.6 

0.76 
1.09 
1.44 

14  56.3 

15  46.9 

16  87.4 

2.10 
2.11 
2.10 

18.2 
19.2 
20.2 

25 

26 

2f7 

15    9.7 
15  21.4 
15  35.0 

15  15.3 
15  28.0 
15  42.4 

55  31.9 

56  14.7 

57  4.8 

1.62 
1.94 
2.22 

55  52.3 

56  39.0 

57  32.1 

1.78 
2.09 
2.32 

17  27.8 

18  16.4 

19  4.9 

2.06 
2.03 
2.02 

21i2 
22.2 
23i2 

28 

29 

ao 

31 

15  50.1 

16  5.8 
16  20.8 
16  33.5 

15  57.9 

16  13.4 
16  27.5 
16  38.5 

58    0.8 

58  57.9 

59  52.9 

60  39.6 

2.38 
2.38 
2.16 
1.69 

58  29.1 

59  26.0 

60  17.7 
60  58.1 

2.41 

2.30 
1.96 
1.38 

19  53.4 

20  42.9 

21  34.3 

22  28.7 

2.03 
2.09 
2.20 
2.34 

24i2 
25.2 
26.2 
27.2 

32 

16  42.4 

16  45.1 

61  12.5 

+1.01 

61  22^ 

+0.61 

23  26.9 

2.50 

28i2 

1 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT 

ASCENSION  AND  DECLINATION.                        | 

Hour. 

Diff. 
forlm. 

DMUnatton. 

BIS. 
forlm. 

Hour. 

Bight  AMension. 

JAIL 
forlm. 
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15 

12  53  35.09 

94770 

11    9  37.8 

14.068 

16 

11    7  11.34 

9.1736 

0  25  49.7 

14.803 

16 

12  55  57.88 

94897 

11  23  41.3 

144m 

17 

11    9  21.83 

9.170 

N.  0  10  57.4 

14.868 

17 

12  58  21.01 

94884 

11  37  41.1 

13.964 

18 

11  11  32.49 

9.1789 

S.  0    3  56.2 

14.808 

18 

13    0  44.49 

94041 

11  51  37.0 

18409 

19 

11  13  43.33 

9.1899 

0  18  50.9 

14.991 

19 

13    3    8.31 

94090 

12    5  29.0 

13489 

20 

11  15  54^ 

9.1899 

0  33  46.7 

14.988 

20 

13    5  32.48 

9.4067 

12  19  16.9 

18.703 

.  ^^ 

11  18    5.55 

9.1888 

0  48  43.5 

14JI64 

21 

13    7  5T.00 

94110 

12  33    0.6 

13.009 

22 

11  20  16.94 

9.1914 

1    3  41.2 

14.806 

22 

13  10  21.87 

94174 

12  46  40.0 

18419 

!  23 

1122  28.52 

9.1940 

S.  1  18  39.7 

14.880 

23 

13  12  47.09 

94983 

S.13    0  14.9 

18444 

WKD 

NESD. 

AY  30. 

FRIDAY 

,  NOA^ 

^MBER   1. 

0 

1 
2 

11  24  40.29 
11  26  52.26 
11  29    4.44 

9.1ffT» 

S.  1  33  88.8 

1  48  38.6 

2  3  38.9 

14.801 

0| 

13  15  12.671 

94909 

IS.13  13  45.31   1S407 

9J3019 
9.9047 

16.001 
164N)0 

3 

11  31  ia83 

9.9089 

2  18  89.6 

164^16 

4 

11  83  29.43 

9.9U8 

2  33  40.7 

16.890 

5 

1135  42.24 

9.9154 

2  48  42.0 

164m 

6 

1137  55.28 

9.9199 

3    3  43.5 

16.096 

PHASES 

OF  T 

HE  MOON. 

7 

1140    8.55 

9.9310 

3  18  45.0 

164)36 

8 

11  42  22.04 

9J089 

3  33  46.5 

164193 

9 

11  44  35.77 

9.9806 

3  48  47 J 

164130 

10 

11  46  49.73 

9.9848 

4    348.9 

164116 

d        h       m 

1  11 

1149    3.94 

9.9888 

4  18  49^ 

16.006 

0  New  Moot 

1,     .    . 

3    18    57.5 

1  1^ 

11  51  18.39 

9.9499 

4  33  49.9 

164)00 

}>  First  Quai 

ter,  .    . 

10    10      9.4 

13 

11  53  33.09 

9.9471 

4  48  49.6 

14.090 

O  Full  Moon 

»  •    •    • 

18      6    38.4 

14 

11  55  48.04 

J9.9S14 

5    3  48.7 

14.878 

<C  Last  Quarl 

ter,  .    . 

26      9    54.7 

15 
16 

1158    3.25 
12    0  18.73 

9.9607 
S.9001 

5  18  47.0 
5  33  44i» 

14.806 
144M0 

17 

12    2  34.47 

9.9018 

5  48  41.0 

14.883 

d      ii 

18 

12    4  50.48 

9.9001 

6    3d6i» 

14.014 

C  Perigee, 

.        .        . 

.    .      4    18.2 

19 

12    7    a77 

9.9787 

6  18  30.8 

14.894 

C  Apqgee, 

.        .        . 

.    .    19    l&l 

IHO 

12    9  23.33 

9.9788 

6  33  23.8 

14.871 

21 

12  11  40.17 

9.9880 

6  48  15.4 

14.847 

22 

12  13  57.29 

9.9878 

7    3    5.5 

14^1 

23 

12  16  14.70 

«|.9|M0 

.  7  17  54.0 

14.708 

M 

12  18  32.40 

9.9876 

S.  7  32  40.7 

U.78S 
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^1 

8ter*s  Nuna 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

nih. 

of 

YJtu 

of 

IXb. 

of 

Podtkm. 

DilL 

IMfL 

IMff. 

DU. 

1 

Aldebaran 

W. 

81°  42' 59 

aass 

83''28'2J^ 

9806 

85°14'l6 

3991 

87    0'2S 

9374 

PoUux 

W. 

39  56  35 

asTS 

41  40  48 

9860 

43  25  34 

9898 

45  10  52 

9807 

Suw 

£. 

38  32  37 

9040 

36  54  37 

9694 

35  16  15 

9019 

.33  37  36 

9n8 

6 

Sun 

W. 

31  34  12 

saas 

33  17  54 

9866 

35    1  31 

9408 

36  45    1 

9400 

«  Aqtiiltt 

E. 

79  15  33 

sn* 

77  36    9 

9B66 

75  57    8 

9813 

74  18  31 

9089 

JcooiftUisiiw 

E. 

104  37  15 

SSM 

102  56    S 

9101 

101  14  50 

9608 

99  33  41 

9006 

«P««an 

£. 

126    933 

99S0 

124  22  20 

8819 

122  35  10 

9366 

120  48    4 

9996 

7 

Sun 

W. 

45  19  54 

S46t 

47    2  14 

9IM 

48  44  17 

9477 

50  26    2 

9490 

a  AqufliB 

E. 

66  12  57 

9T61 

64  37  38 

9T68 

63    250 

9836 

61  29    7 

9663 

Fomalhaut 

E. 

91  10  13 

9M1 

89  30  10 

9iM 

87  50  26 

9678 

86  11    1 

9N3 

aPegaa 

E. 

111  53  43 

SS84 

110    7  19 

9886 

108  21    9 

9809 

106  35  13 

9811 

8 

Sun 

W. 

58  50    4 

9M1 

60  29  53 

9076 

62    9  21 

9603 

63  48  27 

9607 

Vennfl 

W. 

20  28  45 

.9S8S 

22    656 

96tt 

23  44  50 

9066 

25  22  26 

9671   j 

a  AquilfB 

E. 

53  £K2  47 

MM 

52  24  33 

8164 

50  57  29 

8310 

49  31  41 

8986 

Fomalhaut 

E. 

77  50  31 

9066 

76  22  31 

9700 

74  45  59 

9780 

73    9S9 

9TM 

aPegaa 

E. 

97  49  28 

9S7S 

96    5  14 

9887 

94  21  20 

9401 

92  37  46 

9416 

9 

Sun 

W. 

71  58  32 

9060 

73  35  26 

9700 

75  11  58 

9738 

76  48    7 

9780 

Ventis 

W. 

33  25  39 

9748 

35    1  15 

9704 

36  36  30 

9789 

38  11  22 

9797 

Antares 

W. 

20  37  17 

9S71 

22  21  34 

9864 

24    5  32 

9800 

25  49  10 

9419 

Fomalhaiit 

E. 

65  18  29 

S8M 

63  46    4 

8697 

62  14  20 

9909 

60  43  19 

9967 

aPegasi 

E. 

84    523 

S4M 

8224    2 

9619 

8043    6 

9630 

79    233 

9646 

10 

Sun 

W. 

84  43  22 

S094 

86  17  19 

9640 

87  50  55 

9866 

89  24  10 

9874 

Yenui 

W. 

46    0  24 

saas 

47  33    7 

8607 

49    529 

9019 

50  :)7  32 

90(99 

Antares 

W. 

34  22  14 

9480 

36    349 

9600 

37  45    2 

9616 

39  25  55 

9SM. 

Fomalhaut 

E. 

53  20    9 

8909 

51  54  11 

8360 

50  29  12 

8818 

49    5  16 

1870 

aPcpwi 
a  Anetis 

£. 

70  45  57 

8086 

69    7  54 

9006 

67  30  18 

9877 

6553    7 

9068 

E. 

113  24  22 

3000 

111  43    9 

9610 

no   2  18 

9680 

106  21  47 

9944 

11 

Sux 

W. 

97    5    8 

8904 

96  36  19 

9800 

100    7  10 

9064 

101  37  43 

Ml 

Venus 

W. 

58  12  36 

8000 

59  42  37 

8686 

61  12  19 

8080 

62  4143 

»61    i 

Antates 

W. 

47  45  16 

9001 

4924    9 

9616 

51    2  43 

9030 

52  40  SO 

9643 

aPepasi 

a  Arietis 

E. 

57  53  57 

9601 

56  19  31 

9698 

54  45  33 

9846 

53  12    4 

9689 

£. 

100    4  12 

9016 

96  25  41 

9681 

96  47  28 

9040 

95    935 

9608 

12 

SuN 

W. 

109    5  50 

8019 

110  34  34 

8060 

112    3    1 

8100 

113  31  11 

1111 

Venus 

W. 

70    4  14 

8190 

71  31  52 

8186 

72  59  14 

8163 

74  26  21 

1M6 

Antares 

W. 

60  47  45 

9706 

62  24  14 

9(719 

64    028 

9789 

65  36  95 

9744 

a  Pe^ asi 
a  Anetis 

£. 

45  32  35 

8001 

44    223 

8000 

42  32  48 

8064 

41    3  54 

1009 

E. 

87    4  38 

2796 

85  28  31 

9787 

83  52  40 

9740 

82  17    5 

9111 

Aidebaran 

£. 

119  41  57 

3701 

118    6  38 

9779 

116  31  33 

9789 

114  56  41 

9799 

13 

SuN 

W. 

120  48  10 

8170 

122  14  48 

8168 

123  41  12 

8180 

125    7  22 

1910 

Venus 

W. 

81  38    6 

8997 

83    343 

8887 

8429    8 

1848 

85  54  20 

WO 

Antares 

W. 

73  32  23 

3600 

75    6  51 

9616 

76  41    6 

9696 

78  15    8 

9680 

a  Arietis 

£. 

74  23    3 

9616 

72  48  59 

9B86 

71  15  10 

9641 

69  41  35 

9680 

Aidebaran 

E. 

107    5  41 

9643 

105  32    8 

9669 

103  58  48 

9669 

102  25  41 

9671 

14 

Venus 

W. 

92  57  14 

8810 

94  21  14 

88U 

95  45    3 

8896 

97    842 

tm 

Antares 

W. 

86    2  10 

9670 

87  34  59 

9864 

89    738 

9688 

90  40    6 

9901 

a  Aquilte 

W. 

4037    0 

4864 

41  43  33 

494* 

42  51  Id 

4174 

44    0    9 

4111 

J 
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P 

Sterns  NanM 

•lid 

Position. 

Midni^. 

P.L. 
of 

XVh. 

P.L. 

or 

Mff. 

xvnik. 

P.L. 
of 

XXJh. 

P.L. 

of 
DUL 

1 

Aldebmn 
PdUiuc 

£. 

88^  47"    6 
46  56  41 
31  58  39 

9B6ft 

9034'    1' 
48  43    a 
30  19  24 

9B89 

99tr 

9874 

92^2l'2<li 
50  29  50 
28  39  55 

9347 
9566 

94°  9'  ll 
52  17    8 

27    0  16 

9319 
3330 
3663 

6 

SUK 

FomaUiant 
aPegasi 

£. 
£. 
£. 

38  28  23 

72  40  23 

97  52  40 

119    1    2 

9«1T 
9814 

951* 
9Mt 

40  11  34 

71    2  42 

96  11  47 

117  14    8 

94e» 
9878 
9891 
9909 

41  54  33 

69  25  33 

94  31    3 

115  27    7 

i433 
9709 
9680 
9366 

43  37  20 

67  48  66 

92  50  32 

113  40  20 

9448 
9781 
3639 
3374 

7 

Sun 

a  Aqnila 
Fomaabaaft 
aPegaat 

W. 
£. 
£. 
K 

92    729 

5956    1 

84  31  56 

104  49  30 

9604 

9n« 

9nt 

53  48  36 

58  23  48 

88  53  13 

108    4    4 

9617 
9040 

9898 

65  29  25 
56  58  28 

81  14  53 
101  18  55 

9633 
9908 

9646 
9846 

57    9  54 
56  82    7 
79  37    0 
99  34    2 

9646 
8048 
9663 
9369 

8 

Sun 

Venog 

aAqvila 

Fcmalbaat 

aPegad 

W. 
W. 

£. 
E. 
E. 

66  27  12 
26  59  45 
48    7  12 
7134ai 
90  54  33 

9094 
9884 

9481 

67    6  36 
28  36  44 
4644    9 
69  59  36 
89  11  42 

9701 
8480 
9807 
9440 

68  43  37 
30  13  23 
45  28  37 
68  25  17 
87  29  13 

9667 
9716 
8694 
9738 
9469 

70  21  15 
31  49  41 
44    24a 
66  51  34 

85  47    7 

9673 
3783 
3610 
3864 
3478 

» 

Sun 
Venus 
Antaivs 
FomaUuMrfi 
•  Pegaai 

W. 
W. 
£. 
£. 

78  28  56 
39  45  54 
27  38  26 
59  13    2 
77  2^23 

yi88 

9814 
9498 

9888 

79  59  20 
4120    4 
29  15  26 
57  43  33 
76  48  40 

9774 
9680 
9441 
80T6 
9669 

81  34  28 
42  53  53 
30  58    3 
56  14  53 
74    3  20 

9780 
9848 
9468 

8117 
9601 

83    9    3 
44  27  19 
38  40  19 
64  47    4 
72  24  26 

9807 
3864 
3470 
3163 
3619 

10 

Sun            W> 
Venw         W. 
AtttsMs       W. 
Fftnalhaiilb  £. 

9057    8 
«i    9  14 
41    628 
47  48  26 
64  16  24 
106  41  36 

9888 
9048 
9844 
I489 
9717 
9880 

98  29  34 
53  40  35 
48  46  40 
46  20  46 
6840    7 
106    1  44 

9808 

9889 
9880 

8480 

9787 

9674 

94    1  46 
55  11  36 

44  26  31 

45  020 
61    4  16 

103  22  14 

9039 

9076 
9678 
8671 
r66 
9666 

95  33  37 
56  42  16 
46    6    3 
43  41  14 
59  28  53 
101  43    3 

9988 
3804 
98ff7 
3649 
9779 
3603 

11 

8UN 

Venos 
AntafM 
aPeaaa 
•  AiSsfcb 

W. 
W. 
W. 
£. 
£. 

103    7  57 
64  10  50 
54  18  56 
5139    6 
93  31  59 

ID14 
808ir 
9886 

9B04 
98119 

104  37  52 
65  39  38 
55  56  35 
50    6  30 
91  54  42 

1030 
8068 

9070 
9090 
9066 

106    7  29 
67    8    8 
57  38  55 
48  34  45 
90  17  43 

8048 
8066 

9689 
90U 
9609 

107  36  48 
68  36  20 
59  10  59 
47    3  22 

88  41    2 

3067 
3118 
3696 
9073 
9719 

11^ 

Sun 

Antares 
•  Pecan 

AJdelNm 

w. 

£. 

£. 
£* 

114  59    7 
75  53  18 
67  12    7 
39  36  40 
80  4146 

113  28    8 

8198 

9m 

9766 
8189 

9778 
9009 

116  26  46 
77  19  48 
68  47  33 
38    8  11 
79    643 

111  47  37 

8180 
1100 

WTO 
9788 
9818 

117  54    8 
78  46    9 
70  22  44 
36  41  30 
77  31  55 

110  13  26 

8161 
8308 
9778 
8316 
9796 
9633 

119  21  16 
80  12  15 
71  57  41 
35  15  40 
75  57  22 

108  39  27 

3168 
8316 
3780 
8963 
9807 
3833 

]» 

Sun 

Yenw 

Aatans 

aArieds 

AldebvM 

W. 
W. 
W. 

£. 
£. 

126  33  19 
87  19  19 
79  48  57 
68    8  12 

100  58  46 

•910 
9840 
'9081 
9801 

127  59    1 
8844    6 
8128  33 
6635    3 
9920    2 

8884 

9640 
9670 
9680 

129  24  30 
90    8  40 
82  55  57 
65    2    7 
97  47  30 

8444 

8890 
9B66 
9681 
9806 

130  49  46 
91  33    3 
84  29  10 
63  29  23 
96  15    9 

8366 
3800 
3866 

9890 
3007 

u 

AataM 
aAqnOm 

W. 
W. 

96  38  11 
98  18  81 
46  10    0 

8848 
9800 

4888 

99  56^ 
98  4438 
46  20  45 

8884 

9018 

40O8 

101  18  39 
95  16  30 
47  32  20 

8863 
3034 
8060 

102  41  89 
96  48  18 
48  44  40 

8360 
9031 
8818 

23 
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^4 
14 

Ster'»  Name 

P.L. 

P.L. 

P.L. 

P.L.    ; 

and 

Koon. 

Of 

lUh. 

4r 

Vlh. 

of 

IXh. 

or 

Podtion. 

Dur. 

Diff. 

Diff. 

DHL 

a  Arietis 

E. 

61°  56' si 

9900 

60°24'3!S 

9900 

58°52'2l 

9818 

sfu67& 

9997 

Aldebaran 

E. 

94  42  59 

9916 

93  11    0 

9994 

91  39  12 

9988 

90    735 

9940 

15 

Venus 

w. 

104    4  31 

im 

105  27  14 

8885 

106  49  48 

8899 

108  12  14 

8480 

Antares 

W. 

98  19  57 

S938 

99  51  28 

9945 

101  22  50 

9951 

102  54    4 

9966 

a  Ac^uilo 
a  Anetb 

W. 

49  57  42 

1863 

51  11  20 

8848 

52  25  33 

8818 

53  40  17 

ST99 

E. 

49  43  38 

mi 

48  12  49 

9960 

46  42  11 

9988 

45  11  43 

9996 

Aldebaran 

E. 

82  31  54 

8978 

81    1  14 

9985 

79  30  43 

9998 

78    0  21 

9999 

Pollux 

E. 

124  24    4 

9994 

122  53  44 

9999 

121  23  30 

8004 

119  53  22 

8009 

16 

a  AquilflB 

W. 

60    0  10 

»669 

61  17    9 

8674 

62  34  24 

8061 

63  51  53 

8619 

Fomalhaut 

W. 

36  32  13 

4479 

37  36  24 

4384 

38  42    0 

4800 

39  48  53 

4S99 

a  Arietis 

E. 

37  42    4 

8040 

36  12  41 

8051 

34  43  31 

8060 

33  14  32 

8071 

Aldebaran 

E. 

70  30  54 

8031 

69    1    0 

8088 

67  3134 

8044 

66    2  16 

8051 

Pollux 

E. 

112  24  12 

8039 

110  54  35 

8084 

109  25    5 

8041 

107  55  42 

80U 

17 

a  Aquiln 

W. 

70  22  11 

8608 

71  40  42 

8598 

72  59  19 

8603 

74  18    2 

8867 

Fomalhaut  W. 

45  39    2 

8945 

46  51  36 

3904 

48    4  51 

8870 

49  18  41 

8888 

a  Pesasi 
Aldebaran 

W. 

23    5  47 

4107 

24  15  42 

8990 

25  27  31 

8894 

26  40  57 

8818 

E. 

58  37  37 

8080 

57    9    3 

8087 

55  40  37 

8091 

54  12  17 

8007 

Pollux 

E. 

100  30    1 

8064 

99    1    7 

3067 

97  32  17 

8073 

96    333 

8074 

18 

a  Aquilffi 

W. 

80  52  36 

8574 

82  11  39 

8578 

83  30  43 

8578 

84  49  47 

8n9 

Fomalhaut 

W. 

55  35  34 

8709 

56  52  12 

8691 

58    9    9 

8679 

59  96  26 

8657 

aPesasi 
Aldebaran 

W. 

33    5  45 

8547 

34  25  17 

8515 

35  45  25 

8484 

37    6    7 

8489 

E. 

46  52  30 

8139 

45  24  56 

8137 

43  57  31 

8144 

42  30  15 

8158 

Pollux 

E. 

88  40  49 

8091 

87  12  28 

3094 

85  44  11 

8086 

84  15  56 

8609 

19 

a  AquilsB 

W. 

91  25    0 

3578 

92  43  58 

3689 

94    252 

8584 

95  21  44 

8168 

Fomalhaut 

W. 

65  56  41 

8508 

67  15  23 

8584 

68  34  15 

Wlb 

69  53  17 

8686  1 

aPesasi 
Aldebaran 

W. 

43  55  55 

8865 

45  18  52 

8851 

46  42    5 

8889 

48    5  31 

8196 

E. 

35  16  25 

8198 

33  50  14 

8310 

32  24  17 

8394 

80  58  36 

j 

Pollux 

E. 

76  55  31 

3111 

75  27  35 

8118 

73  59  41 

3114 

72  31  49 

8117  ; 

20 

a  Aquilte 

W. 

101  54  51 

8618 

103  13  11 

8690 

104  31  24 

8697 

105  49  29 

8684 

Fomalhaut 

W. 

76  30  29 

3584 

77  50  16 

8539 

79  10    8 

3595 

8030    5 

8691 

oPegaw 

W. 

55    5  35 

8384 

5630    5 

8376 

57  54  44 

8370 

59  19  30 

8984 

Pollux 

E. 

65  13    4 

8135 

63  45  25 

8136 

62  17  47 

8196 

60  50  11 

8199  j 

Begulus 

E. 

102    0  52 

8087 

100  32  26 

8087 

99    4    1 

8087 

97  35  35 

8087 

Jupiter 

E. 

122  10    7 

8176 

120  43  28 

8174 

119  16  49 

8178 

117  50    8 

8173  1 

Saturn 

E. 

122  10  54 

8153 

120  43  48 

8153 

119  16  41 

8151 

117  4^38 

8149   , 

21 

Fomalhaut 

W. 

87  10  52 

8504 

88  31  12 

8503 

89  51  33 

8500 

91  11  57 

8408 

a  Pegasi 
a  Anetis 

W. 

6625    8 

8386 

67  50  35 

8380 

69  16    9 

8935 

70  41  49 

W. 

22  47  48 

8199 

24  13  58 

8188 

25  40  27 

8168 

97    7  14 

8186   1 

Pollux 

E. 

53  32  32 

8184 

52    5    4 

8135 

50  37  37 

8186 

49  10  11 

8187 

Begulus 

E. 

90  13  13 

8083 

88  44  41 

8079 

87  16    6 

8077 

85  47  28 

80T4 

Satui-n 

E. 

110  33  23 

8140 

109    6    2 

8138 

107  38  38 

8186 

106  11  11 

8118 

Jupiter 

E. 

110  36  15 

8168 

109    9  22 

3161 

107  42  28 

8180 

106  15  26 

8187 

23 

Fomalhaut 

W. 

97  54  20 

8494 

99  14  51 

8494 

100  35  22 

8484 

101  55  53 

84M 

a  Pegasi 
a  Anetis 

W. 

77  51  41 

3193 

79  17  58 

8188 

80  44  22 

8168 

82  10  52 

8178 

W. 

34  24  22 

8108 

35  52  22 

8101 

37  20  31 

8099 

38  48  50 

8068 

Pollux 

E. 

41  53  23 

8144 

40  26    7 

3147 

38  58  54 

8149 

37  3144 

8158 

Begidos 

E. 

78  23  36 

8000 

76  54  37 

S086 

75  25  34 

8018 

78  56  96 

804T   . 
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GBEBNWICH  MEAN  TJJiE. 

LUNAB  DISTANCES. 

14 

Bter'sNaoM 

P.L. 

P.L. 

P.L. 

P.L. 

Potitioii. 

Mdnigfat, 

Jk 

XVh. 

of 
DIff. 

3946 

xvinh. 

or 

DIff. 
9964 

XXlb. 

of 
Diff. 

a  Arietis      £. 

55^4^4 

1886 

54°17'li' 

52^4^4^ 

5fUd& 

3963 

AldebarsQ  £. 

88  36    7 

9048 

87    4  49 

9966 

85  33  41 

9964 

84    243 

3971 

15 

YcntM         W, 

109  34  31 

$406 

110  56  41 

9413 

112  18  44 

3418 

113  40  40 

3436 

Antares       W, 

104  25  10 

9964 

105  56    8 

3969 

107  26  59 

3976 

108  57  42 

3983 

a  Aqnila     W. 

54  55  28 

9766 

56  11    6 

9744 

57  27    7 

3734 

58  43  29 

3706 

a  Anetis      £. 

43  41  25 

900fi 

42  11  19 

9014 

40  41  23 

9033 

39  11  38 

3031 

Aldefaaran   £. 

76  30    7 

9006 

75    0    1 

9013 

73  30    4 

9019 

72    0  15 

3036 

FoUqx         £. 

118  23  20 

9014 

116  53  25 

9019 

115  23  36 

9033 

113  53  52 

3037 

16 

a  Aquilw      W. 

65    9  35 

9637 

66  27  29 

9637 

67  45  34 

9619 

69    3  48 

3610 

FamiJhaiit  W. 

40  56  58 

41M 

42    6    7 

4096 

43  16  14 

4040 

44  27  14 

3891 

a  Arietis      £. 

31  45  47 

9063 

30  17  15 

8094 

28  48  58 

9106 

27  20  56 

8116 

Aldebarui   E. 

64  33    6 

90fi6 

63    4    3 

9063 

61  35    8 

9066 

60    6  19 

8073 

Pollnx         E. 

106  26  24 

9048 

104  57  11 

9063 

103  28    3 

9066 

101  59    0 

3060 

17 

« Aquila     W. 

75  36  49 

3664 

76  55  41 

8660 

78  14  37 

9678 

79  33  35 

3676 

Fomalhaat  W. 

5033    6 

8806 

51  48    3 

8777 

53    3  29 

8763 

54  19  20 

3731 

a  P^aai       W. 
Aldebanu   E. 

27  55  46 

9743 

29  11  48 

8681 

30  28  55 

8681 

31  46  56 

3667 

5241    4 

9106 

51  16    0 

8110 

49  48    2 

8116 

48  20  12 

8133 

Polliix         E. 

94  34  52 

9078 

93    6  15 

3061 

91  37  42 

3086 

90    9  14 

3067 

18 

a  Aquilfls     W. 

86    852 

9678 

87  27  56 

8674 

88  46  59 

3676 

90    6    0 

3676 

Fomalhant  W. 

60  43  59 

9641 

62    149 

3638 

63  19  53 

3616 

64  38  11 

8604 

aP^asi       W. 
Aldebanui  E. 

38  27  17 

9496 

39  48  54 

3416 

41  10  54 

3396 

42  33  15 

3379 

41    3    9 

9160 

39  36  12 

3168 

38    925 

3178 

36  42  49 

3188 

B>llnx          E. 

82  47  44 

9101 

81  19  36 

3103 

79  51  32 

8106 

78  23  30 

3109 

19 

aAqnile     W. 

96  40  31 

9693 

97  59  14 

3697 

99  17  52 

8603 

100  36  24 

3607 

Fomalbant  W. 

71  12  28 

9669 

72  31  47 

3663 

73  51  14 

8646 

75  10  48 

3689 

aPegM       W. 
Aldebanm   £. 

49  29  10 

8318 

50  53    1 

3310 

52  17    2 

8300 

53  41  14 

8393 

29  33  13 

3367 

28    8  11 

3376 

26  43  30 

3398 

25  19  16 

3333 

PoUax         £, 

71    4    0 

8119 

69  36  13 

3130 

68    8  28 

8133 

66  40  45 

8134 

90 

aAquiln     W. 

107    7  27 

9643 

1X)8  25  15 

3663 

109  42  53 

3663 

111    0  21 

3678 

Fomalhaut  W. 

81  50    6 

3616 

83  10  12 

3613 

84  30  22 

3609 

85  50  36 

3807 

aPegaa       W, 

60  44  24 

3369 

62    924 

8363 

63  34  32 

3346 

64  59  47 

8341 

Pollux         £. 

59  22  37 

3180 

57  55    4 

8131 

56  27  32 

8133 

55    0    1 

3138 

Regulus       £. 

96    7    9 

8086 

94  38  42 

8066 

93  10  14 

3088 

91  41  44 

9083 

Jupiter        £. 

116  23  25 

3170 

114  56  40 

3168 

113  29  53 

3168 

112    3    5 

9166 

Sfttnm         £• 

116  22  23 

3148 

114  55  11 

8146 

113  27  57 

3144 

112    0  41 

8148 

31 

Fomalhaat  W. 

92  32  23 

3497 

93  52  50 

8496 

95  13  19 

8494 

96  33  50 

3496 

aPegaai       W. 

a  Anetis      W. 

72    735 

8314 

73  33  27 

3309 

74  59  26 

8304 

76  25  30 

8196 

28  34  14 

3146 

30    1  28 

8136 

31  28  54 

3136 

32  56  33 

8117 

PoUux         £. 

47  42  46 

3138 

46  15  23 

8140 

44  48    2 

8141 

43  20  42 

8143 

Begnlus       E. 

84  18  47 

3073 

82  50    4 

3071 

81  21  19 

8068 

79  52  30 

3064 

oaturo         Jii> 

104  43  41 

3139 

103  16    7 

3136 

101  48  29 

3133 

100  20  47 

8119 

Jupiter        £. 

104  48  27 

3163 

103  21  22 

8149 

101  54  12 

3U7 

100  26  59 

8143 

22 

FomalhaQt  W. 

108  16  24 

3496 

104  36  54 

3487 

105  57  22 

3409 

107  17  47 

3499 

ttPegaai       W. 
tf  AnetiB      W. 

83  37  30 

3171 

85    4  14 

3166 

86  31    5 

3159 

87  58    3 

3163 

40  17  20 

3076 

41  45  59 

3068 

43  14  48 

3060 

44  43  46 

8063 

Polhix         E. 

36    439 

3167 

34  37  38 

3161 

33  10  42 

8166 

31  43  54 

3174 

_«. 

EegQlu       £. 

72  27  12 

9043 

70  57  51 

8088 

69  28  25 

9093 

67  58  53 

8036 
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LXnSAA  BISTAKCBS. 

id 

star's  Name 

P.L. 

p.li. 

P.L. 

P.L. 

^1 

and 

Noon. 

or 

IIP». 

or 

VP*. 

or 

IXh. 

jA. 

22 

Podttoii. 

Biff. 

Dit. 

SML 

Mt. 

Saturn 

E. 

98°5rf    6 

3114 

97^2!^    & 

3111 

95^5^1^ 

3106 

94""  29'  1^ 

nm 

Jupiter 

E. 

96  59  42 

319» 

97  32  20 

3186 

96    4  53 

3180 

94  37  20 

6134 

33 

aPe^i 
a  Anetis 

W. 

8925    9 

8147 

90  52  22 

8140 

92  19  43 

3183 

93  47  12 

8m 

W. 

46  12  54 

3044 

47  42  12 

8086 

49  11  41 

3037 

50  4120 

8018 

Aldebaran 

W. 

15    8  45 

3«44 

16  26  32 

3086 

17  46  20 

3446 

19    7  45 

8315  . 

Regulns 

E. 

66  29  13 

8093 

64  59  27 

8015 

63  29  33 

8009 

61  59  81 

6009 

Saturn 

E. 

87    727 

8078 

85  38  45 

8067 

84    955 

8660 

82  48  57 

M58< 

Jupiter 

E. 

87  18    0 

8096 

85  49  46 

3091 

84  21  26 

8084 

82  52  57 

8077 

Sun 

E. 

128  38  57 

8406 

127  16  49 

3400 

125  54  32 

8891 

124  32    5 

8889 

34 

aPe^i 
a  Anetis 

W. 

101    6  44 

8091 

102  35    5 

8063 

104    3  36 

8074 

105  32  17 

sosr 

W. 

58  12  24 

2971 

59  43  13 

3960 

61  14  16 

9960 

62  45  31 

S»40 

Aldebaran 

W. 

26  11  22 

3158 

27  38  28 

3134 

29    6    8 

8090 

30  84  23 

8079 

Regulus 

E. 

54  27    7 

3964 

52  56    9 

9995 

51  25    0 

9946 

49  53  40 

»86 

Saturn 

E. 

75  13  45 

3013 

73  43  48 

3003 

72  13  39 

9994 

70  43  19 

3965 

Jupiter 
Sun 

E. 

75  28    9 

8086 

78  58  41 

3636 

7229    1 

9016 

70  59    8 

6666 

E. 

117  37  12 

8883 

116  13  39 

3396 

114  49  54 

8913 

113  25  67 

6861 

8S 

a  Anetis 

W. 

70  25  21 

3660 

71  58    6 

9668 

73  31    6 

9654 

75    4  24 

9649 

Aldebaran 

W. 

38    2  40 

3964 

39  33  37 

9946 

41    4  58 

9996 

42  36  44 

9900 

Regulus 

E. 

42  13  56 

3687 

40  41  21 

9676 

39    8  32 

9666 

37  35  30 

9855 

Saturn 

E. 

63    830 

3981 

61  36  51 

3931 

60    4  59 

9909 

58  32  51 

«67 

Jupiter 

E. 

63  26  33 

3993 

61  55  20 

9941 

60  23  53 

9998 

58  52  10 

9916 

Sun 

E. 

106  22  42 

8987 

104  57  17 

8994 

108  31  37 

8909 

102    5  38 

8166 

96 

a  Arietis 

W. 

82  55  21 

3769 

84  30  30 

9708 

66    5  59 

9738 

67  41  49 

9T99 

Aldebaran 

W. 

50  21  21 

3617 

51  55  27 

9799 

53  29  56 

f781 

55    4  49 

9763 

Saturn 

E. 

50  48  19 

368S 

49  14  36 

9691 

47  40  35 

9806 

46    6  18 

9m 

Jupiter 

E. 

51    9  35 

3800 

49  36  14 

9687 

46    234 

9894 

46  28  87 

9610 

Sun 

E. 

94  51  23 

3117 

98  23  34 

3101 

91  55  2^ 

1664 

90  26  56 

8067 

37 

a  Arietis 

W. 

95  46  19 

3689 

97  24  21 

3691 

99    2  47 

9605 

100  4135 

9687 

Aldebaran 

W. 

63    5  16 

3670 

64  42  36 

9651 

66  20  22 

9633 

67  58  32 

9614 

PoUux 

W. 

21  56  46 

3917 

23  28  43 

9663 

25    1  49 

9615 

26  35  57 

977k 

Saturn 

E. 

38  10  46 

3735 

36  34  52 

9798 

34  58  43 

9713 

83  22  21 

9104 

Jupiter 
Sun 

E. 

36  34  22 

S744 

36  58  40 

9780 

35  22  40 

9717 

33  46  23 

9706 

E. 

82  59    8 

3977 

81  28  27 

9958 

79  57  22 

9989 

76  29  53 

9996 

38 

Aldebaran 

W. 

76  15  55 

3516 

77  56  43 

9499 

79  37  57 

9480 

81  19  38 

94a 

Pollux 

W. 

34  39  27 

3601 

36  18  20 

3174 

37  57  51 

9546 

39  38    0 

9991 

Sun 

E. 

70  42  18 

9633 

69    8  19 

9609 

67  33  54 

9783 

65  59    5 

9768 

39 

Aldebaran 

W. 

89  54  46 

3866 

91  39    7 

9649 

93  23  55 

9881 

95    9  10 

3619 

PoUux 

W. 

46    7  29 

9101 

49  51    3 

9876 

51  35    9 

9367 

58  19  45 

9367 

Sun 

B. 

57  58  21 

3665 

56  20  54 

3646 

54  43    2 

9637 

53    444 

9609 

sd 

Aldebaran 

W. 

104    1  42 

3380 

105  49  25 

3914 

107  37  32 

9900 

109  96    0 

9184 

PoUux 

w. 

62  10    9 

3969 

63  57  39 

9990 

65  45  36 

9904 

67  88  58 

9166 

Begulus 

w. 

25    9    6 

3364 

26  56  13 

9930 

28  43  56 

9908 

30  32  12 

9166 

Sun 

E. 

44  47    4 

3599 

43    6  21 

9B05 

41  25  15 

9m 

89  43  49 

9416 

31 

PoUux 

w. 

76  41  53 

91W 

78^34 

9099 

80  23  34 

9666 

88  14  54 

9Qfl9 

Regions 

w 

39  40  54 

3096 

41  31  56 

9684 

43  23  20 

9070 

45  IS    5 

9066 

.    .  . 

Sun 

E. 

31  11  51 

9116 

29  28  39 

9409 

27  45  17 

9406 

26    1  45^ 

«" 

J 
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6BEBNWICH  MEAN  TIME. 

• 

n 

LUNAK  DI8TA170ES. 

U 

Ster>»llteiM 

P.L. 

P.L. 

P.L. 

P.L. 

mA 

Midnight. 

or 

XVH. 

or 

XVllih. 

of 

XXIh 

Of 

Podtkm. 

Dm.  . 

Die: 

Dlff. 

Piff. 

» 

Saturn         £. 

98°   l'    & 

9«M 

9f32'4S 

8801 

90    4'2S 

3080 

88^36'    i 

9079 

Jupiter        £• 

93    9  40 

3190 

91  41  55 

8110 

90  14    4 

8110 

88  46    6 

3108 

S3 

aPegMi       W. 

a  Aiietis      W. 

95  14  49 

S119 

96  42  35 

8118 

98  10  29 

3106 

99  38  32 

8080 

52  11  10 

n» 

53  41  11 

8000 

55  11  24 

9901 

56  41  48 

S98I 

Aldeharan  W. 

20  30  30 

8S1A 

21  54  24 

8305 

23  19  16 

339.') 

24  44  58 

8188 

Begulos       E. 

60  29  21 

99M 

58  59    2 

9907 

57  28  33 

9980 

55  57  55 

9978 

Satnni         £. 

81  11  50 

H4A 

79  42  33 

8080 

78  13    7 

3030 

76  43  31 

8099 

Jmter        £. 

81  24  19 

aOM 

79  55  32 

8801 

78  26  35 

8059 

76  57  27 

8044 

Sun           £. 

123    9  28 

stn 

121  46  40 

8804 

120  23  42 

8854 

119    0  33 

8344 

34 

aPmsi       W. 
aAmtifl      W. 

107    1    7 

9M 

108  30    7 

3080 

109  59  18 

3043 

111  28  38 

8000 

64  16  59 

2f98 

65  48  43 

8917 

67  20  40 

9005 

68  52  53 

9898 

Aldebaraa   W. 

32    3    7 

8948 

33  32  20 

8090 

35    2    1 

8006 

3632    8 

9086 

Keguhu       £. 

48  22    7 

2197 

46  50  23 

9918 

45  18  27 

9908 

43  46  18 

3896 

Sfttun         £. 

69  12  48 

9974 

67  42    3 

9904 

66  11    5 

3964 

64  39  54 

99tt 

Jupiter        E. 

69  29    3 

9197 

67  58  46 

9900 

66  28  16 

3975 

64  57  32 

3908 

SuH            B. 

112    1  47 

8189 

110  37  23 

mo 

109  12  44 

8904 

107  47  50 

8388 

25 

aArietis      W. 

76  37  58 

9897 

78  11  51 

0018 

79  46  '2 

9700 

81  20  32 

3784 

AldeUian   W. 

44    853 

9889 

45  41  25 

3871 

47  14  21 

9854 

48  47  39 

9835 

Begulus       £. 

36    2  14 

9946 

34  28  45 

9035 

32  55    2 

9894 

31  21    5 

9814 

Satoni        E. 

57    0  28 

98B9 

55  27  49 

9873 

53M  55 

3000 

52  21  45 

3848 

Jupkef        £. 

57  20  11 

9904 

55  47  57 

9891 

54  15  27 

9078 

S3  42  40 

9804 

Sen            E. 

100  39  24 

3180 

99  12  51 

MOO 

97  46    1 

3149 

96  18  51 

91M 

96 

aArietis      W. 

89  17  59 

9790 

90  54  31 

9990 

92  3125 

9873 

94    8  41 

ao8f 

AkleUian   W. 

56  40    5 

3744 

58  15  46 

9735 

59  51  52 

9707 

61  28  22 

9089 

Saturn         £. 

44  31  45 

3798 

42  56  55 

9770 

41  21  48 

3757 

39  46  24 

?7«7 

JniMter        £. 

44  54  22 

3790 

43  19  49 

9788 

41  44  59 

3709 

40    950 

9705 

Sun            E. 

88  58    7 

3049 

87  28  55 

8089 

85  59  22 

3014 

84  29  26 

9990 

t7 

a  Arietis      W. 

102  20  48 

3809 

104    0  25 

3861 

105  40  27 

3634 

107  20  53 

8817 

AldelMaran   W. 

6937    8 

3994 

71  16  11 

3875 

72  55  40 

3657 

74  35  34 

3688 

Pollux          W. 

28  11    1 

3783 

29  46  58 

9607 

31  23  42 

3068 

33    1  12 

9099 

Saturn         £. 

31  45  46 

3990 

30    9    1 

9089 

28  32    7 

3086 

26  55    7 

30B8 

Jupiter        E. 

32    950 

3090 

3033    1 

9087 

28  56    0 

3081 

27  18  55 

9878 

Sun            E. 

76  54    0 

3901 

75  21  42 

9881 

73  48  59 

3803 

72  15  51 

980 

28 

Aldebaian   W. 

83    1  46 

3049 

84  44  21 

3434 

86  27  22 

3404 

88  10  51 

3880 

PbUnx         W. 

41  18  44 

3494 

43    0    5 

M70 

44  42    0 

3140 

46  24  29 

8494 

Sun            £. 

64  23  48 

3744 

6248    6 

9733 

61  11  57 

3703 

59  35  21 

3086 

29 

Aldebarau  W. 

96  54  50 

3990 

96  40  56 

9979 

100  27  27 

9909 

102  14  22 

3316 

Pollux         W. 

55    4  51 

3815 

56  50  28 

9990 

58  36  33 

3970 

60  23    8 

3968 

Sun            E. 

51  26    1 

3001 

49  46  53 

9^9 

48    720 

9650 

46  27  24 

3638 

30 

Aldebanti    W. 

111  14  51 

3170 

113    4    3 

9188 

114  53  34 

na 

116  43  25 

9199 

PoUux         W. 

69  22  46 

9170 

71  11  58 

9155 

73    1  34 

3140 

74  5132 

3130 

Begdw       W. 

32  21     1 

3107 

34  10  19 

9148 

36    0    5 

9183 

37  50  16 

3114 

Sun            B. 

38    2    1 

3403 

36  19  54 

3450 

34  37  30 

3487 

32  54  48 

9496 

31 

Poflux         W. 

84    632 

3004 

85  58  26 

3064 

87  50  36 

3045 

89  43    0 

3080 

Begnlw       W. 

47    7    9 

3040 

48  59  33 

9004 

50  52  14 

3034 

52  45  11 

9016 

Sun            £. 

24  18    8 

3890 

22  34  27 

3890 

20  50  49 

3408 

19    7  18 

3411 

1 
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AT   GREENWICH  APPARENT  NOON. 

THE   SUN'S 

Tim. 

1 

1 

i 

i 

1 

of  th* 

8eml- 
dJamatar 
purine 

Uw 

Maid- 

taa. 

Sqnatlonor 
Tine, 
tote 

fitm 

AppanU 

Timt. 

DiAfbr 
Ihoar. 

Appamu 
Bight  Aaomsion. 

DiAfor 
Ihoar. 

.^ppantU 
SaoUiiatlon. 

JUtLfn 
Ihsmx. 

dfcnieter. 

Fri. 
Sat. 
Sun. 

1 

2 
3 

h      m       s 

14  26  41J22 
14  30  37.12 
14  34  33.84 

9.814 
9.847 
9.881 

S-14°3l'44!8 

14  50  49.5 

15  9  39.8 

47!!99 
47.39 
46.77 

16 
16 
16 

9.96 
10.21 
10.45 

66.98 
67.09 
67i21 

16  17'.73 
16  ia38 
16  18.21 

0.043 
0.010  1 
0.024 

Mon. 
Tues. 
Wed. 

4 
5 
6 

14  38  31^ 
14  42  29.71 
14  46  28.88 

9.915 
9.949 
9.983 

15  28  15.2 

15  46  35.3 

16  4  39.6 

46.14 
4549 
44.83 

16 
16 
16 

10.69 
10.98 
11.17 

67.33 

67.45 
6"  57 

16  17.24 
16  15.44 
16  12.80 

0.092! 
0.126 

Thur- 

Fri. 

SaL 

7 
8 
9 

14  50  28.88 
14  54  29.71 
14  58  31.36 

10.017 
10.051 
10.085 

16  22  27.6 
16  39  59.1 
16  57  13.6 

44.15 
4345 
42.73 

16 
16 
16 

11.41 
11.65 
11.89 

67.69 
67.81 
67.93 

16     9.33 
16     5.05 
15  59.94 

0.160 
0.194  1 
0.228 

Sun. 
Mon. 
Tues. 

10 
11 
12 

15    2  33.84 
15    6  37.15 
15  10  41.30 

10.190 
10.155 
10.189 

17  14  10,6 
17  30  49.8 
17  47  10.8 

41.99 
41424 
4047 

16 
16 
16 

12.12 
12.35 
12.57 

66.05 
68.17 
68.29 

15  54.02 
15  47iJ7 
15  39.68 

0.2S3 
0.298 
04W2 

Wed. 
Thur. 
Fri. 

13 
14 
15 

15  14  46.29 
15  18  52.11 
15  22  58.76 

lOJXU 
10.259 
10.293 

18    3  13.3 
18  18  56.9 
18  34  21.1 

39.69 
38.90 
38.08 

16 
16 
16 

12.79 
13.01 
13.22 

68.41 
68.53 
68.65 

15  31.26 
15  22.00 
15  11.92 

0.366 
0400 
0435 

Sat 

Sun. 

Mon. 

16 
17 
18 

15  27    6.24 
15  31  14.56 
15  35  23.72 

10.328 
10.363 
10.397 

18  49  25.6 

19  4  10.0 
19  18  33.9 

37.25 
3641 
35.55 

16 
16 
16 

13.43 
13.63 
13.83 

68.76 
68.88 
69.00 

15     1.01 
14  49.27 
14  36.70 

0471 
0.506 
0.541 

Tues. 
Wed. 
Thur. 

19 
20 
21 

15  39  33.71 
15  43  44.53 
15  47  56.17 

10^431 
10466 
10J500 

19  32  37.0 
19  46  19.1 
19  59  89.6 

34.68 
33.79 
32.88 

16 
16 
16 

14.03 
14.22 
14.41 

69.11 
69.22 
69.33 

14  23.28 
14     9.04 
13  53.99 

0.576 
0.611 
0.644 

Fri. 
Sat 
Sun. 

22 
23 
24 

15  52    8.62 

15  56  21,87 

16  0  35.93 

10.534 
10.567 
10.600 

20  12  38.1 
20  25  14.3 
20  37  28.0 

31.96 
31.02 
30.08 

16 
16 
16 

14.59 
14.76 
14.93 

69.44 
69.55 
69.66 

13  88.13 
13  21.48 
13     4.02 

0.677 
0.710 
0.743 

Mon. 
Tues. 
Wed. 

25 
26 
27 

16    4  60.78 
16    9     6.40 
16  13  22,77 

10.633 
10.665 
10.695 

20  49  18.6 

21  0  45.8 
21  11  49.4 

29.12 

28.13 
27.13 

16 
16 
16 

15.10 
15.27 
15.43 

69.76 
69.86 
69.96 

12  45.75 
12  26.73 
12    6.97 

0.776 
03» 
0.838 

Thur. 

Fri. 

Sat 

28 
29 
30 

16  17  39.88 
16  21  57.71 
16  26  16.22 

10.725 
10.755 
10.783 

21  22  29.0 
21  32  44.3 
21  42  34.9 

26.12 

25.10 
24.07 

16 
16 
16 

15.59 
15.74 
15.69 

70.06 
70.15 
70.24 

11  46.47 
il  25.26 
11     3.37 

0.866 
0.896 
04X28 

Sun. 

31 

16  30  35,41 

10,810 

S.21  52     0.5 

23.03 

16 

16.04 

70.33 

10  40.80 

0.966 

1 

Non. ->]fBMi  ISoM  of  ttM  SmIdlHM 

terpMrincBi^tefi 
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AT  GBEEMWICH  MEAN  NOON. 

THE    1 

SUN'S 

1 

i 

1 

Bqinlioiior 

to  he 

added  to 

Mean 

Time, 

Diff.lbr 
Ihoar, 

ttdffMl 

Time. 

Apparent 
Bight  AfMBakni. 

Dlff-fiar 
Ihcmr. 

Jppannt 
XtoeHaattoB. 

OULftir 
Ihoar. 

Pri. 

Sat. 

SUH. 

1 

2 
3 

14  26  43.88 
14  30  39.79 
14  34  36.52 

9.814 

9.847 
9.881 

S.14°3l'57'.8 

14  51    2.4 

15  9  52.5 

47'.99 
47.39 
46.77 

16  17'.74 
16  18.39 
16  18i21 

0.043 
0.010 
0.024 

h     m      ■ 

14  43     1.62 
14  46  58.18 
14  50  54.73 

Tnea. 
Wed. 

4 
5 
6 

14  38  34.06 
14  42  32.41 
14  46  31.58 

9.915 
9.949 
9.983 

15  28  27.7 

15  46  47.6 

16  4  51.7 

46.14 
45.49 
44.83 

16  17.23 
16  15.43 
16  12.82 

0.058 
0.092 
0.126 

14  54  51.29 

14  58  47.84 

15  2  44.40 

Thnr. 

Fri. 

Sat. 

7 
8 
9 

14  50  31.58 
14  54  32.41 
14  58  34.06 

10.017 
10.051 
10.085 

16  22  39.5 
16  30  10.8 
16  57  25.1 

44.15 
43.45 
42.73 

16    9.37 
16    5.10 
16    0.00 

0.160 
0.194 
0.228 

15    6  40.95 
15  10  37.51 
15  14  34i)6 

Mon. 
Toes. 

10 
11 
12 

15    2  36.53 
15    6  39.83 
15  10  43.97 

10.120 
10.155 
10.189 

17  14  21.8 
17  31     0.7 
17  47  21.4 

41.99 
41.24 
40.47 

15  54.09 
15  47.35 
15  89.76 

0.263 
0.296 
0.332 

15  18  30.62  1 
15  22  27.18  I 
15  26  23.73 

Wed. 
Tlinr. 
Fri. 

13 
14 
15 

15  14  48.94 
15  18  54.74 
15  23     1.37 

10.224 
10.259 
10.293 

18    3  23.6 
18  19    6.9 
18  34  30.8 

39.69 
38.90 
38.06 

15  31.35 
15  22.10 
15  12.03 

0.366 
0.400 
0435 

15  80  20.29  1 
15  34  16.84 
15  88  13.40 

Sat 
Hon. 

16 
17 
18 

15  27    8.83 
15  31  17.12 
15  35  26.25 

10.326 
10.363 
10.397 

18  49  34.9 

19  4  19.0 
19  18  42.6 

87.25 
36w41 
35.55 

15     1.13 
14  49.39 
14  36.82 

0471 
0.506 
0.541 

15  42    9.96 
15  46    6.51 
15  50    3.07 

Tnes. 

Wed. 

'■  Tbnr. 

19 
20 
21 

15  39  36.21 
15  43  47.00 
15  47  58.60 

10.431 
10.466 
10.500 

19  32  45.4 
19  46  27.1 
19  59  47.2 

34.68 
33.79 

82:88 

14  23.41 
14    9.18 
13  54.14 

0.576 
0.611 
0.644 

15  53  59.62 

15  57  56.18 

16  1  52.74 

Pri. 
Sat. 
.Sbi. 

22 
23 
24 

15  52  11.01 

15  56  24.22 

16  0  38iM 

10.534 
10.567 
10.600 

20  12  45.3 
20  25  21.1 
20  37  84.4 

31.96 
31.02 
30.08 

13  38.28 
13  21.63 
13    4.17 

0.6r7 
0.710 
0.743 

16    5  49.29 
16    9  45.85 
16  13  ^41 

BuNL 

Taes. 
Wed. 

25 
26 

27 

16    4  53.05 
16    9    8.62 
16  13  24.94 

10.633 
10.665 
10.695 

20  49  24.7 

21  0  51.6 
21  11  54.8 

29.12 
28.13 
27.13 

12  45.91 
12  26.90 
12    7.14 

0.776 
0.808 
0.838 

16  17  38.97 
16  21  35.52 
16  25  82.08 

Thnr. 

Pri. 

Sat. 

28 
29 
30 

16  17  41.99 
16  21  59.76 
16  26  18.21 

10.725 
10.755 
10.783 

21  22  84.0 
21  32  49.0 
21  42  39.3 

26.12 

25.10 
24.07 

11  46.64 
11  25.43 
11     3.54 

0.868 
0.898 
0.928 

16  29  28.68 
16  88  25.19 
16  87  21.75 

.ftm. 

31 

16  30  37.34 

10.810 

S.21  52    4.6 

23.03 

10  40.97 

0.956 

16  41  ia8i 

« 

on.— VlMBiaiUUMi 

•IfflbrMi 

M  Rmb  aiar  b«  tHMMl  tte  SHM  u  «tet  Jk»  Apptf«Bl 

bVoon. 
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III. 


AT  OBEENWICH  MEAN  NOON.                                      1 

THE  SUN'S 

1 

1 
S 
8 

1 

* 
1 

Locnttbm 

OfttM 

KitdlniTMlar 

OftlM 
■Mtlk 

Diff.for 
Ihour. 

UmTbnm 
at 

fl4iralOh. 

IVw  LONGICCVB. 

ncfbr 
Iboor. 

uamim. 

X 

v 

305 
306 
307 

21# 
220 
221 

4  5817 

5  8.0 
5  19.1 

i    l".0 
4  10.2 
4  21.2 

isolas 

1SM3 
150J0 

—^70 
0.65 
0.57 

9.9964317 
.9963120 
.9962097 

45.8 
45.6 
45.4 

9  15  27.14 
9  11  31.3d 
9    7  354B 

4 
5 
6 

308 
309 
310 

222 
228 
224 

5  32.1 

5  46.6 

6  2.8 

4  34.1 

4  48.4 

5  4.4 

1S0.57 
150.61 
150.71 

0.47 
0.37 
0.25 

•9960939 
.9959855 
.9958778 

45.2 

44.9 
44.6 

9  3  3841 
8  59  43.50 
8  55  47.99 

7 
8 
9 

311 
312 
313 

225 
226 
227 

6  20.6 

6  30.7 

7  0.4 

5  22.1 

5  41.1 

6  1.7 

150.77 
150.82 
150.88 

—0.12 

-H0.01 

0.12 

.9957710 
.9956651 
^55608 

44.3 
43.9 
43.4 

8  51  51.68 
8  47  55.77 
8  43  59.86 

10 
11 
12 

314 
315 
316 

228 
229 
230 

7  22.4 

7  45.8 

8  10.5 

6  23.5 

6  46.7 

7  UJS 

150.94 
151 JW 

0.21 
0.28 
0.33 

.9954566 
.9953542 
.9952534 

42.9 

42.3 
41.6 

8  40  3.96 
8  36  8.04 
8  S2  12.13 

13 
14 
15 

317 
318 
319 

281 
238 
238 

8  36.6 

9  4.2 
983i} 

7  37.8 

8  4.7 
8  33.5 

151.13 
151.18 

0.34 
0.31 
0:26 

.9951542 
.9950569 
.9949616 

40.8 
40.0 
39.2 

8  28  I6Je 
8  24  20.91 
820  2440 

16 

n 

18 

320 
321 
382 

234  10    8.5 

235  10  85.4 

236  11    8.8 

9    8.6 

9  35.4 

10    8.7 

151.30 
161.36 
151.43 

0.18 
-M>.08 
—0.04 

.9948683 
J947772 
.9946882 

38.4 
37.5 
36.6 

8  16  2849 
8  12  334)8 
8    SdM7 

19 
20 
21 

323 
324 
325 

237  11  48.7 

238  12  20.2 

239  12  58.2 

10  48.4 

11  19.7 
11  97.5 

151.48 
161.55 
161.C3 

0.17 
0.31 
0.44 

.9946014 
.9945167 
.9944840 

36.7 

34.8 
34U) 

8  4  40.79 
8  044J» 
7  (6  4834 

22 
23 
24 

386 
387 
328 

240  13  87.9 

241  14  19.2 
248  15    2.1 

12  37.1 

13  18.8 

14  LO 

16149 
151.7S 
151.83 

0.57 
0.69 
0.79 

.9943584 
.9942749 
.9941988 

33.1 
39.3 
31.5 

7  52  59M 
7  48  57.12 
7  45     1.21 

25 

26 

27 

329 
380 
331 

248  15  46.6 

244  16  82.8 

245  17  20.5 

14  45.8 

15  31.3 

16  18.9 

151.00 
151.96 
16348 

0.86 
0.90 
0.91 

.9941286 
•9940506 
.9989792 

30.7 
30.0 
99.4 

7  41  540 
7  37  9« 
7  83  ia.48 

28 
29 
30 

332 
338 

384 

246 
247 
24S 

18  9.6 

19  0.2 

19  ce.1 

n    7.9 

17  58.3 

18  50.1 

15346 
1S3.14 
163.19 

0.89 
0.83 
0.75 

4)989093 
.9987786 

9B.9 
28.3 

27.8 

7  29  rijsn 

7  25  21.96 
7  21  25.74 

81 

385 

249  20  45.3 

19  48.0 

163^4 

-«.66 

9.99870T7 

27.2 

7  17  2936 

■nm.- 

^Ktttmtgu 

wlHtmttimimlmmttt 

lh»Mi,k<t» 
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6REKNWICH 

MEAN  TIMK 

1 

THE 

MOON'S 

SntlDIAItRDl. 

Moaaemu,  f/>»*fj.*x. 

MIBIDIAN  PA88A0B. 

% 

1 

Aoa. 

Noon. 

Wdidglit. 

Noon. 

SOtftir 
Iboor. 

lUdalght 

DUtfiir 

IhOOT. 

DUr.for 
Ihoor. 

m 
24>0 

2.63 

1 

2 
8 

16'4SU 
16  46.4 
16  44.8 

16'  4^.1 
16  46.3 
16  41.9 

6l'  1S?.5 
61  27.0 
61  21.1 

+0.19 
-0.67 

6l'2£2 
61  26.6 
61  10.6 

+o'.61 

-0J25 

1.07 

h      m 

23  26.9 

6 
0  28.7 

d 
28.2 
29.2 

0.8 

4 
5 
6 

16  87.8 
16  26.5 
16  12.2 

16  32.6 
16  19.6 
16    4.5 

60  5&5 
60  14.0 
59  21.6 

1.43 
2JO0 
S.3S 

60  36.5 
59  48.8 
58  53.3 

1.74 
2.19 
2.39 

1  32.7 

2  36.5 
8  37.5 

2.68 
2.62 
2.46 

1.8 
2.8 
8.8 

7 
8 
9 

15  56.7 
15  41J2 
15  26.9 

15  48.8 
15  33.9 
15  20l4 

58  24.4 
57  27.6 
56  35.1 

iUl 
2.30 
3.06 
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14.888 

9 

13  11  25.98 

9J869 

12  59  10.5,  13.UI  il 

10 

11  26  45.97 

9.1383 

1  58  57.2 

14.897 

10 

13  13  47.53 

S.8fli8 

13  12  15.] 

ISM 

11 

11  28  53.46 

9.1366 

2  13  21.3 

14.404 

11 

13  16    9.47 

9.8686 

13  25  15.6 

;     19J73 

12 

11  31    1.15 

3.1300 

2  27  45.7 

14.409 

12 

13  18  31.79 

9.8763 

13  38  Hi 

)     19J01 

13 

11  a3    9.04 

3.1933 

2  42  10.4 

14.413 

13 

13  20  54.51 

9.8618 

13  51   a£ 

)     13427 

14 

11  35  17.14 

3.1868 

2  56  35.3 

14.416 

14 

13  23  17.61 

9.3863 

14    3  51.S 

1     M.7SI 

15 

11  37  25.45 

9.1403 

3  11    0.4 

14.418 

15 

13  25  41.11 

9.3049 

14  16  34.0;  13474 , 

16 

11  39  33.98 

3.1440 

3  25  25.5 

14U18 

16 

13  28    5.00 

9U016 

14  29  12.1;  1M9I 

17 

11  41  42.73 

9.1477 

3  39  50.6 

14.418 

17 

13  30  29.29 

9.4063 

14  41  45.3;  iww 

18 

11  43  51.71 

9.1616 

3  54  15.6 

14.416 

18 

13  32  53.99 

9.4149 

14  54  lae    i34»  1 

19 

11  46    0.92 

9.1666 

4    8  40.4 

14.413 

19 

13  35  19.08 

9.4916 

15    6  36.8    i3jal 

20 

11  48  10.37 

9.1606 

4  23    5.0 

14.407 

20 

13  37  44.58 

9.4983 

15  18  54.8    13JW 

21 

11  50  20.06 

9.1686 

4  37  29.2 

14.400 

21 

13  40  10.48 

9U860 

15  31    7.5    W.MI 

22 

11  52  29.99 

9.1676 

4  51  53.0 

14.803 

22 

13  42  36.78 

9U417 

15  43  14.7    ii9» 

23 

11  54  40.17 

9.1718 

5    6  16.2 

14.883 

23 

13  45    3.49 

9«4486 

15  55  ia4    11J61 

24 

11  56  50.61 

9a761 

S.  5  20  38.8 

14.371 

24 

13  47  30.60 

30663 

S.16    7  12.^ 

[     114»;| 
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GREENWICH  MEAJKF  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AweiuUm. 

SIS. 
liBrlm. 

Biff. 
fiHTlm. 

Hoar. 

Bight  AMMudoii. 

Diff. 
forlm. 

Dedlnatkm. 

IMff. 
forlm. 

FRfDAT  30. 

SATURDAY  30. 

0 

13  47  30^60 

f 

s.i^  ivU 

11.886 

0 

U48  2L60 

f 
3.6135 

8.20  2(f  1(J.2 

u 
94)09 

1 

13  49  58.12 

3.4830 

16  19    2.6 

1L787 

1 

14  50  58.53 

3.6185 

20  29    6.5 

8.866 

3 

13^26.04 

9.468B 

16  30  4^9 

ILdM 

2 

14  53  35.82 

3.6344 

20  37  54.1 

8.730 

3 

13  54  54.37 

X41» 

16  43  25J2 

lum 

3 

14  56  13.46 

3.6803 

20  46  32.9 

84»7S 

4 

13  57  23.11 

9.483S 

16  53  57.4 

11.484 

4 

14  58  51.45 

3.6860 

20  55    2.9 

8.434 

5 

13  59  52J25 

3.4801 

17    5  23.3 

lk378 

5 

15    1  29.78 

3.6417 

21    3  23.9 

8.374 

6 

14    2  21.80 

9.4900 

17  16  42^ 

11J71 

6 

15    4    8.45 

94)471 

21  11  35.8 

8.133 

7 

14   4  51.76 

1.5037 

17  27  55w9 

11.163 

7 

15    6  47.45 

9.652T 

21  19  38.6 

7.969 

8 

14    7  22.12 

3.5005 

17  39    2.3 

114)51 

8 

15    9  26.77 

3.6580 

21  27  32.1 

7.814 

9 

14    9  52.89 

3.5103 

17  50    2.0 

10.988 

9 

15  12    6.41 

34K»0 

21  35  16Ji 

74»7 

10 

14  12  2106 

3.5330 

18    0  54.8 

10.838 

10 

15  14  46.37 

94M»4 

2142  50.9 

7U99 

11 

14  14  55.63 

3^5305 

18  11  40.7 

10.706 

11 

15  17  26.63 

3.6784 

21  50  16.1 

7.389 

12 

14  17  27.60 

3b6361 

18  22  19.5 

10.586 

12 

15  20    7.18 

3.6788 

21  57  31.6 

7.177 

13 

14  19  59.07 

3.5437 

18  32  51.1 

10.465 

13 

I5  22  4a03 

3j68SS 

22    4  37.4 

74)14 

14 

14  22  32.73 

3.5490 

18  43  15^ 

10.043 

14 

15  25  29.16 

3.6879 

22  11  33.3 

6.850 

15 

14  25    5.89 

3JM50 

18  53  32.1 

10.317 

15 

15  28  10.57 

341994 

22  18  19.4 

6.665 

16 

14  27  39.44 

3^94 

19    3  41.4 

104m 

16 

15  30  52.25 

9.6009 

22  24  55.5 

&^16 

17 

14  30iad8 

3.5680 

19  i3  4ao 

0.963 

17 

15  33  34.19 

9.7019 

22  31  21.5 

6.849 

18 

14  33  47.71 

3.5760 

19  23  36.8 

9.8S1 

18 

15  36  16^ 

3.7068 

22  37  37.4 

6.179 

19 

14  35  22.42 

3^17 

19  33  22.7 

0.699 

19 

15  38  58.83 

9.7098 

22  43  4a0 

64K» 

20 

14  37  57.51 

3.5880 

19  43    0.7 

9.564 

20 

15  41  41.51 

9.7138 

22  49  38.4 

5.836 

21 

14  40  32;98 

3.5943 

19  5SS30.5 

9.498 

21 

15  44  24.42 

9.71TO 

22  55  23.4 

5.668 

22 

14  43    a82 

3.6004 

20    1  52.1 

0J»0 

22 

15  47    7.55 

3.7306 

23    0  58.0 

5.489 

23 

14  45  45.03 

3.6065 

20  11    5.4 

9.151 

23 

15  49  50.89 

3.7340 

23    6  22.1 

5.814 

24 

14  48  21.60 

3US135 

S.20  20  10.2 

9M» 

24 

[    15  52  34.43 

3.7978 

a23  11  35.7 

5.188 

PHASES  OF  TE 

[E   MOON. 

9  New  Moon, 

d 

...      2 

k       m 

4     4.^ 

1 

T>  First  Quarter, 

8    J 

22    44.( 

5 

O  Full  Moon, 

...    17 

1      7.( 

} 

C  Last  Quarter,     ..... 

...    24    1 

a    7.i 

1 

^  Periffee.    ....... 

d    h 

2      5. 

1 

tf"   Anosfee.    ........ 

15  la^ 

1 

(C  Perigee, 

( 

30    17.] 

I 

25 
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XIII. 


GREENWICH  MEAN  ' 

riME; 

LUNAR  DISTANCEa 

^1 

Star's  Name 

and 

Portion. 

Noon. 

P.L. 
of 

nut 

lUh. 

P.L. 

Vlh. 

P.L. 

of 

SlfL 

IXh. 

1 

P.L.    1 
of 
DUL 

1 

4 

! 

Sun 

Fomalhaot 

aFeffoi 

W. 
E. 

E. 

26°  ^5l 

83  23  56 

103  30    3 

19M 
S487 
tl86 

2^^49*31 

81  42  24 
101  41  15 

9404 
9604 
9186 

29°  33'    & 
80    1  16 
99  52  42 

9413 
9633 
9306 

31°  16  2d 
78  20  33 
98    424 

3499 
9M0 
9318 

5 

Sun 

Fomalhaut 
a  Pegaai 

W. 
E. 
E. 

39  48  54 

70    4    5 
89    735 

9486 
M60 

»87 

41  30  29 
68  26  32 
87  21  17 

9600 

9689 
9304 

43  11  42 
66  49  37 
85  35  24 

S616 
9718 
9831 

44  52  34 
65  13  23 
83  ^55 

96S9 
9TM  ! 

3888 

6 

Sun 

Fomalhaut 

aP^aai 

W. 

E. 
E. 

53  11    1 
57  23  45 
75    9    5 

M31 
»47 

S484 

54  49  28 

55  52  26 
73  26  19 

9638 
9998 

9466 

56  27  30 
54  22    5 
71  44    3 

9696 
M43 
9476 

58    5    6 
52  52  45 
70    2  16 

907B 
8006 

94W 

7 

Sun 
Venus 
Fomalhaat 
«Pegasi 
a  Anetaa 

W. 

W. 

E. 

E. 

E. 

66    638 
22  42    3 
45  43  36 
61  41  17 
104    3  42 

3776 
S836 
8434 
9616 
9463 

67  41  38 
24  15  58 
44  21  47 
60    244 
102  21  22 

9796 
9843 
8606 
3640 
9471 

69  16  13 
25  49  30 
43    1  28 
58  24  44 

100  39  28 

9816 
9883 
S69S 
9606 

9488 

70  50  21 
27  22  38 
41  42  46 
56  47  19 

98  58    0 

3B84 
3881 

96€8 

8 

Sun 
Venus 
a  Pegasi 
a  Arietis 

W. 
W. 
E. 
E. 

78  34  48 
35    2    6 

48  49  16 
90  36  58 

3931 
2977 
9836 
9606 

80    627 
36  32  47 
47  15  35 

88  58    0 

3860 
9996 
2867 
3616 

81  37  43 
38    3    5 
45  42  34 
87  19  25 

9860 

aou 

9900 

9683 

83    835 
39  33    0 
44  10  15 
85  41  14 

3967 
803S 
9966 
9660 

9 

Sun 
Venus 
aPegasi 
a  Aneds 
Aldebaran 

W. 

W. 

E. 

E. 

E. 

90  37  18 
46  56  58 
36  40  27 
77  36    3 
110  21    6 

807S 
8133 
8143 
3733 
9767 

92    557 
48  24  41 
35  13    9 
76    0    6 
108  45  42 

8081 
3138 
3183 
3747 
3779 

93  34  17 
49  52    4 
33  46  51 
74  24  29 
107  10  38 

8109 
3164 
8348 
9764 
3786 

95    2  16 
51  19    8 
32  21  40 
72  49  14 
105  35  52 

8134 
8171 
8310 
9780 
9801 

|io 

Sun 
Venus 
a  Arietis 
Aldebaran 

W. 
W. 
E. 
E. 

102  17  31 
58  29  43 
64  57  49 
97  46  33 

8900 
8947 
9860 
9868 

103  43  40 
59  54  57 
63  24  27 
96  13  33 

8318 
3360 
3866 
3860 

105    9  34 
61  19  55 
61  51  23 
94  40  48 

8397 
8374 
3876 
3883 

106  35  11 
62  44  37 
60  18  34 

'93    8  19 

8940 
9988 

9801 
9006 

11 

1 

Sun 
Venus 
a  A<^uil8B 
a  Anetis 
Aldebaian 

W. 
W. 
W. 
E. 
E. 

113  39  33 
69  44  25 
47  29  52 
52  38  35 

85  29  34 

8301 
3347 
3836 

9961 
9960 

115    3  43 
71    7  42 
48  42  34 
51    7  21 
83  58  31 

8311 

8368 
8800 
3863 
3868 

116  27  42 
72  30  46 
49  55  54 
49  36  20 

82  27  40 

8838 

8868 
8866 

9973 
9878 

117  51  27 
73  53  39 
51    9  48 
48    533 
80  57    0 

0689 

6079 
0884 
9004 

1   19 

i 

Sun 

Venus 

a  AquilsB 

Fomalhaut 

a  Arietis 

Aldebaran 

PoUux 

W. 

W. 

W. 

E. 

E. 

E. 

124  47  32 
80  45  20 
57  26  12 
34  39  25 
40  35    0 
73  26  35 

115  17  18 

8378 
3433 
3733 
4740 
8037 
8031 
8088 

126  10  14 
82    7  11 
58  42  35 
35  39  51 
39    533 
71  57    1 

113  47  53 

8386 

3431 
8708 
4631 
8047 
3088 
8044 

127  32  47 
83  28  53 
59  59  14 

36  41  58 

37  36  19 
70  27  37 

112  18  35 

8808 

8488 
8088 
4614 
8060 

8047 
8060 

128  55  12 
84  50  27 
61  16    9 
37  45  38 
36    7  16 
68  58  22 

110  49  24 

0400 
0446 

06IB 
4419 

0064 
0066 

13 

Venus 
a  Aquiln 
Fomalhaut 
Aldebaran 
Pdlux 

W. 
W. 
W. 

E. 
E. 

91  36  27 
67  43  54 
43  22  39 
61  34  14 
103  25    4 

8476 
8638 
4076 
8087 
8078 

92  57  19 
69    1  58 
4433    4 
60    548 
101  56  28 

8478 
8631 
4036 
8083 
3083 

94  18    7 
70  20  10 
45  44  18 
58  37  29 
100  27  57 

3484 
8614 
3863 
8008 

8067 

95  38  49 
71  38  29 
46  56  15 
57    9  18 
98  59  31 

0186 
0008  1 

0008 
0104 
0060 

JL 

Venus 

W. 

102  21  17- 

3606 

103  41  36 

3607 

105    1  £» 

8610 

106  22    5 

0611  ! 
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GREENWICH  MEAN 

riME. 

LUNAR  DISTANCES. 

1^^ 
^1 

Ster'f  NaiM 

and 

Podtioii* 

Midnight. 

P.L. 
of 
Utt. 

XVh. 

P.L. 

of 
DHL 

xvmh. 

P.L. 
Of 

Dur. 

9467 
9607 
9367 

XXIh. 

P.L. 
of 

4 

Sun            W. 

Fomalliaut  £. 
a  Pegasi       E. 

3Sf  59*21 
76  40  15 
96  16  23 

S4S3 

soeo 

99S1 

75    0  25 
94  28  41 

9444 

9681 
9348 

36°  24' 4^ 
73  21    4 
92  41  18 

38°  ^5^ 
71  42  18 
90  54  15 

9470 
9681 
9378 

5 

Sun            W. 
Fomalhaut  £. 
a  Pegasi       £. 

46  33    3 
63  37  52 
82    4  51 

9648 

res 

SSfl6 

48  13    9 
62    3    6 
80  20  13 

9666 

9893 
9876 

49  52  51 
60  29    8 
78  36    3 

9688 
9869 
9804 

51  32    9 
58  56    0 
76  52  20 

3603 
9908 

3414 

6 

Sun            W. 
Fomalliaut  £. 
a  Pegasi       £. 

59  42  16 
51  24  30 
68  21    1 

S607 
S168 
3531 

61  19    0 
49  57  24 
66  40  17 

9716 
8913 
9643 

62  55  19 
48  31  30 
65    0    4 

9786 
8378 
9668 

64  31  11 
47    6  53 
63  20  25 

9766 
8847 
9681 

1 
7 

i 

Sun            W. 
Venus          W. 
Fomalhaat  £. 
a  Pegan       £. 
a  Anetb      £. 

7224    5 
28  55  21 
40  25  49 
55  10  28 
97  16  57 

9864 
9901 
8797 
9790 
9636 

73  57  23 
30  27  38 
39  10  44 
53  34  15 
95  36  20 

9873 
9990 

8918 
9747 
9644 

75  30  16 
31  59  32 
37  57  37 
51  58  38 
93  56    8 

9808 
9989 
4041 
9776 
9661 

77    244 
33  31    1 
36  46  38 
50  23  37 
92  16  20 

9919 
9968 
4188 
3806 
3680 

8 

Sun            W. 
Venus         W. 
a  Pegasi       E. 
a  Anetis      £. 

84  39    4 

41  2  32 

42  38  41 
84    327 

8006 
8063 
9979 
9667 

86    9  10 
42  31  41 
41    7  53 
82  26    3 

8099 
8060 
8010 
9684 

87  38  55 
44    028 
39  37  53 
80  49    1 

8041 
8067 
8061 
9700 

89    8  17 
45  28  53 
38    8  43 
79  12  21 

8096 
3104 
8096 
3716 

9 

1 

Sun            W. 
Venus          W. 
a  Pegasi       E. 
a  Anetis       £. 
Aldebaran   E. 

96  29  57 
52  45  52 
30  57  40 
71  14  19 
104    1  24 

8140 
8187 
8879 
9794 
9816 

97  57  18 
54  12  17 
29  34  59 
69  39  44 
102  27  16 

8166 
8903 
8466 

9808 
9838 

99  24  20 
55  38  23 
28  13  45 
68    527 
100  53  25 

8171 
8917 
8648 

9838 
9841 

100  51    4 
57    4  12 
2654    8 
66  31  29 
99  19  50 

8186 
8383 
8640 
3887 
9856 

10 

1 

Sun            W. 

Venus          W. 
a  Anetis  •  E. 
Aldebaran   E. 

108    0  33 
04    9    3 
58  46    3 
91  36    5 

8363 
8800 
9903 
9916 

109  25  39 
65  33  15 
57  13  48 
90    4    7 

8366 
3313 
9916 
9997 

110  50  31 
66  57  12 
55  41  49 
88  32  22 

8378 

3396 

90^ 

'  9938 

112  15    8 
68  20  55 
54  10    4 
87    0  51 

8388 

8886 
3089 
9900 

11 

Sun            W. 
Venus          W, 
a  AqdIsB      W. 
a  Anetis      E. 
Aldebaran   E. 

119  15    2 
75  16  20 
52  24  15 
4635    0 
79  26  33 

8340 
8887 
8806 
9906 
9996 

120  38  25 

76  38  51 
5339    9 
45    4  41 

77  56  18 

8861 
8887 
8784 
8006 
8006 

122    1  38 
78    1  11 
54  54  28 
43  34  35 
76  26  13 

8860 
8406 
8768 
8016 
8016 

123  24  40 
79  23  21 
56  10    9 
42    4  41 
74  56  19 

8860 
8415 
8749 
8096 
8038 

,    12 

i 

Sun            W. 
Venus          W. 
a  AquilsB      W. 
Fomalhaut  W. 
a  Anetis      E. 
Aldebaran   £. 
FoUux         E. 

130  17  28 
86  11  53 
62  33  18 
38  50  42 
34  38  25 
67  29  17 

109  20  21 

8406 
8461 
8666 

4884 

8078 
8061 
8060 

131  39  36 
87  33  12 
63  50  40 
39  57    3 
33    949 
66    0  19 

107  51  23 

8414 
3466 
3667 
4260 
8001 
8067 
8066 

133    1  37 
88  54  23 
65    8  15 
41    4  33 
31  41  29 
64  31  29 

106  22  31 

8431 
8468 
8646 
4199 
8108 
8074 
8070 

134  23  30 
90  15  28 
6626    0 
42  13    7 
30  13  23 
63    248 

104  53  45 

8437 
8469 
8686 

4181 
8108 
8080 
8074 

I 
13 

Venus          W. 
a  AquOsB      W. 
Fomalhaut  W. 
Aldebaran  £. 
PoUux         £. 

96  59  27 
72  56  54 
48    8  55 
55  41  13 

97  31    9 

8403 
8608 

8900 
8110 
8003 

9820    0 
74  15  26 
49  22  12 
54  13  16 
96    2  51 

8496 
8668 
8860 

8115 
8096 

99  40  29 
75  34    2 
50  36    3 
52  45  25 
94  34  36 

8486 
8604 
8887 
8191 
8000 

101    0  55 
76  52  44 
5150  27 
51  17  41 
93    625 

8509 

8680 
8809 

8196 
8101 

14 

Venus         W. 

107  42  17 

8613 

109    2  27 

8616 

110  22  34 

8516 

111  42  41 

8517 

1 
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14 

StBT'i  Nan 
and 

m 

Noon. 

P.L. 
of 

UBl. 

P.L. 
of 

Vlh. 

P.L, 
of 

IXk. 

P.L. 

POiitiOII. 

DIO. 

IMS. 

iMir. 

Mft 

a  Aquifae 

w. 

78°ll'2^ 

uer 

79°30'l9 

80'49'li 

8061 

82'  8'    & 

8070 

Fomalhant 

w. 

S3    520 

nss 

54  20  40 

rm 

55  86  26 

8787 

56  52  34 

8715 

Aldebaran 

£. 

49  50    2 

nsi 

48  22  30 

8188 

46  55    7 

8ia 

45  27  50 

8150 

PoUux 

E. 

91  38  17 

8104 

90  10  12 

8106 

88  42  10 

8106 

87  14  10 

8110 

15 

a  Aquilie 

W. 

88  43    5 

3075 

90    2    7 

8075 

91  21    9 

8570 

92  40  10 

son 

Fomalhant 

W. 

63  18  15 

aan 

64  86  14 

80311 

65  54  26 

8006 

67  12  52 

8607 

aPesasi 
Aldebaran 

W. 

41    7    3 

StB6 

42  29  24 

8870 

43  52    4 

8865 

45  15    1 

3840 

£. 

38  13  15 

sm 

86  46  45 

8190 

35  20  24 

8900 

33  54  15 

aaoo 

Pollux 

£. 

79  54  39 

sin 

78  26  50 

8xn 

76  59    1 

8110 

75  81  14 

3110 

16 

a  AquilsB 

W. 

99  14  45 

8860 

100  33  31 

8508 

101  52  13 

8596 

103  10  50 

8609 

FomaUunit 

W. 

73  47  53 

8f4ft 

75    7  23 

854» 

76  27    1 

8585 

77  46  46 

JS98 

aPegaai 

W. 

52  13  38 

53  38    1 

89B!» 

55    234 

8978 

56  27  17 

a966 

Pollux 

£. 

68  12  25 

8131 

66  44  41 

800 

65  16  55 

8191 

63  49  11 

3190 

BeguloB 

£. 

105    1  43 

80B4 

103  33  14 

8069 

102    4  43 

8061 

100  86  10 

aoeo 

17 

Fomalhaut 

W. 

84  27  13 

8009 

85  47  35 

8496 

87    8    1 

8495 

88  28  31 

8499 

aPegaai 

W. 

63  33  13 

8198 

64  58  49 

8993 

66  24  32 

8915 

67  50  23 

3900 

PoUux 

£. 

56  30  26 

8190 

55    2  41 

8190 

53  84  57 

8190 

52    7  12 

3190 

Begulufl 

£. 

93  12  57 

801O 

9144  11 

8007 

90  15  21 

8005 

88  46  29 

3088 

Saturn 

£. 

116    1    1 

8198 

114  83  19 

8110 

118    5  34 

8116 

11187  44 

3118 

Jupiter 

£. 

118  10  44 

3148 

116  43  26 

8186 

115  16    4 

8186 

113  46  38 

3138 

18 

aPegaa 

W. 

75    1  26 

81B1 

76  27  58 

8n6 

77  54  86 

8170 

79  21  21 

3164  ! 

W. 

31  30  27 

8105 

32  58  81 

9000 

34  26  45 

8066 

35  55  10 

3060 

Pbllux 

£. 

44  48  37 

8195 

48  20  58 

8197 

41  58  21 

8190 

40  25  46 

3181 

Begulns 

K 

61  21  18 

8048 

79  52    5 

8044 

78  22  47 

8040 

76  53  24 

8088 

Saturn 

£. 

104  17  30 

8004 

102  49  14 

80O1 

101  20  52 

8067 

99  52  26 

Jufttter 

£. 

106  30  26 

.8115 

105    2  85 

8110 

103  84  87 

8100 

102    6  35 

3108 

19 

aPegaii 
aAnetii 

W. 

86  36  42 

8180 

88    4    4 

8184 

69  81  82 

8130 

90  59    6 

31«4 

W. 

43  19  85 

80M 

44  48  65 

80M 

46  18  23 

8090 

47  46    0 

Pollux 

E. 

33    8  59 

8196 

31  41  59 

8166 

30  15  12 

8179 

28  46  38 

3100 

Begulua 

£. 

69  25  24 

8016 

67  55  83 

8019 

66  25  85 

8000 

64  55  38 

Saturn 

£. 

92  28  57 

8000 

90  59  58 

8055 

89  80  53 

8060 

88    142 

3045 

Jujuter 

£. 

9445    7 

8070 

93  16  82 

8074 

91  47  51 

• 
8000 

90  19  4 

3004 

90 

a  Arietis 

W. 

55  18  13 

9087 

56  46  42 

9900 

56  19  19 

9078 

59  50    6 

3065   ' 

Aldebaran 

W. 

23  21  27 

8910 

24  47  24 

8178 

26  13  59 

8151 

27  41    7 

3194    ■ 

Begulua 

E. 

57  23  51 

90TB 

55  53  11 

9078 

54  22  25 

9067 

52  51  31 

SM9 

Saturn 

E. 

80  84  10 

8018 

79    4  19 

8011 

77  84  20 

8006 

76    4  18 

3990 

Jupiter 

E. 

82  S3  29 

8085 

81  24    0 

80M 

79  54  24 

80» 

76  24  39 

3017 

Spica 

£. 

111  23  56 

9085 

109  52  59 

9046 

106  21  54 

9069 

106  50  41 

9045   ' 

E. 

118  24    9 

8090 

116  58  81 

8910 

115  32  44 

8319 

114    6  49 

3904   j 

^ 

aArieiiB 

W. 

67  26  27 

9090 

68  58  13 

9017 

70  80  11 

9900 

72    219 

380O 

Aldebaran 

W. 

35    4    0 

8098 

36  33  44 

8006 

38    3  49 

9000 

39  34  14 

9015 

BeguluB 

E. 

45  15  10 

9081 

43  43  81 

9095 

42  11  44 

9019 

40  89  49 

soia  : 

Saturn 

E. 

68  81  39 

9000 

67    043 

9006 

65  29  88 

3061 

63  56  24 

9943    . 

Jupiter 

E. 

70  53  54 

9081 

69  23  18 

9078 

67  52  82 

9006 

66  21  37 

£. 

99  12  20 

90flB 

97  40  11 

90OO 

96    752 

3803 

94  85  28 

9883 

£. 

106  54  52 

9108 

105  27  59 

8154 

104    0  55 

8146 

102  33  41 

3186 

Sun 

£. 

136  31  47 

8966 

135    7  22 

8976 

133  42  45 

8970 

132  17  56 

SS69 
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Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

snCl 
Porittoa 

llidnigiit 

of 

XVh. 

of 
Diff. 

xvnih. 

of 
Ufl: 

XXP». 

of 
DIff. 

a  Aqwls 

W. 

83V   & 

um 

84^46'   i 

S676 

eS  d  i 

8076 

8^24'   & 

8676 

Fomdhant 

w. 

58    9    5 

MM 

59  25  56 

8679 

60  43    5 

8668 

62    032 

8648 

Akiebantt 

E. 

44    0  41 

SIM 

42  33  39 

SMO 

41    6  42 

8168 

39  39  54 

8176 

PoUnx 

£. 

85  46  12 

SUl 

84  18  17 

sua 

82  50  23 

8114 

81  22  30 

8116 

15 

a  Aqail» 

W. 

98  59    9 

w» 

95  18    7 

SIBl 

96  37    2 

8868 

97  55  55 

8566 

FomaUiaiili 

W. 

68  3130 

8IM 

69  50  20 

S676 

71    9  21 

8666 

72  28  32 

8557 

aPeoasi 

AldeUnm 

W. 

46  38  16 

m& 

48    147 

SIM 

49  25  31 

8818 

50  49  28 

8801 

E. 

32  28  17 

M19 

31    2  30 

8988 

29  37    0 

8960 

28  11  50 

8970 

Pdlaz 

£. 

74    3  27 

sm 

72  35  41 

8190 

71    7  56 

8110 

69  40  10 

8190 

16 

a  Aqoils 

W. 

104  29  22 

aaea 

105  47  47 

StH 

107    6    6 

8691 

108  24  18 

8680 

PomalhMit 

W. 

79    639 

u» 

80  26  39 

8616 

81  46  45 

8019 

83    656 

8506 

aPegasi 

W. 

57  52  10 

MM 

59  17  13 

8940 

60  42  25 

8849 

62    745 

8935 

PoUux 

£. 

62  21  26 

S190 

60  53  41 

8190 

58  25  56 

8190 

57  58  11 

8190 

B^gitkis 

E. 

99    736 

1978 

97  39    0 

9076 

96  10  21 

8074 

94  41  40 

8078 

17 

Fomalhant 

W. 

89  49    4 

S48e 

91    9  41 

8406 

92  30  21 

848A 

98  51    2 

8488 

aPesasi 

W. 

69  16  22 

uw 

70  42  26 

8107 

72    8  41 

8109 

73  35    0 

8106 

Pollux 

£. 

50  39  28 

SlSl 

49  11  44 

8190 

47  44    1 

8198 

46  16  19 

8194 

B^QS 

E. 

87  17  34 

agea 

85  48  35 

8607 

84  19  33 

800ft 

82  50  28 

8051 

Satan 

E. 

110    9  50 

SIIO 

108  41  52 

810ft 

107  13  49 

8109 

105  45  42 

8090 

Jupiter 

E. 

112  21    8 

siao 

110  53  34 

8190 

109  25  56 

8198 

107  58  13 

8118 

18 

a  Anetb 

W. 

80  48  14 

SIM 

82  15  12 

SlftA 

83  42  16 

8140 

85    926 

8144 

W. 

37  23  44 

sen 

36  52  29 

866ft 

40  21  22 

8067 

41  50  24 

8060 

PoUux 

£. 

38  58  13 

S1S4 

37  30  46 

8140 

36    325 

S144 

34  36    9 

8149 

Begnfais 

E. 

75  23  58 

Se84 

78  54  27 

8080 

72  24  51 

8096 

70  55  10 

8099 

Satum 

E. 

98  23  55 

seift 

96  55  19 

8070 

95  26  37 

8060 

93  57  50 

3065 

Jopiler 

E. 

100  38  29 

sMa 

99  10  18 

sooa 

97  42    0 

8680 

96  13  37 

8088 

19 

aPegaai 
a  Anetis 

W. 

92  26  46 

sua 

98  54  33 

8U4 

95  22  25 

8109 

96  50  24 

8106 

W. 

49  17  45 

sai6 

50  47  39 

8008 

52  17  42 

8001 

53  47  53 

9904 

Peiliij: 

£. 

27  22  17 

aioa 

25  56  18 

8980 

24  30  48 

8967 

23    5  46 

8989 

B^gnliifl 

E. 

63  25  25 

9100 

61  55  11 

9904 

60  24  51 

9080 

58  54  24 

9084 

Saturn 

E. 

86  32  25 

saM 

85    3    1 

SOSi 

83  33  31 

8090 

82    354 

8093 

Jupiter 

£. 

88  50  10 

SMO 

87  21  11 

SOftO 

85  52    3 

8048 

84  22  50 

3041 

ao 

a  Arietta 

W. 

61  21    3 

ma 

6252    9 

9000 

64  23  25 

9049 

65  54  51 

9984 

Aldebana 

W. 

29    8  48 

n» 

30  36  59 

SOW 

32    536 

8058 

33  34  37 

3040 

Bc^us 

£. 

51  20  30 

sm 

49  49  22 

9900 

48  18    6 

9948 

46  46  42 

9037 

Satani 

E. 

74  33  59 

soaa 

73    336 

990ft 

71  33    7 

9070 

70    2  26 

9973 

Jupiter 

it 

E. 

76  54  47 

SOlO 

75  24  47 

8008 

73  54  38 

9006 

72  24  20 

9980 

E. 

105  19  19 

9iS8 

103  47  48 

9031 

102  16    9 

S994 

100  44  20 

9915 

E. 

112  40  45 

8197 

111  14  32 

8186 

109  48    8 

8180 

108  21  35 

3179 

ai 

a  Arietis 

W. 

73  34  39 

9801 

75    7  10 

9081 

76  39  54 

9879 

78  12  49 

98» 

Aidebana 

W. 

41    4  58 

9fS0 

4236    1 

904O 

44    7  21 

9938 

45  38  58 

9010 

Begulus 

E. 

39    746 

9906 

37  35  35 

9800 

36    3  15 

9804 

34  30  48 

9887 

Satum 

E. 

6227    0 

9aa6 

60  55  27 

9096 

59  23  43 

90il0 

57  51  49 

9019 

Jmnter 

E. 

64  50  32 

9900 

63  19  17 

9049 

61  47  52 

9934 

60  16  16 

9995 

E. 

93    243 

967ft 

91  29  52 

9000 

89  56  48 

9857 

88  23  34 

9816 

E. 

101    6  15 

S196 

99  38  37 

8117 

98  10  48 

8107 

96  42  47 

3007 

Sun 

E. 

130  52  58 

S940 

129  27  47 

8988 

128    2  23 

8298 

126  36  47 

8918 
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Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

IIP». 

of 

VP». 

of 

IXk. 

of 

Poiition 

Diff. 

DilL 

DHL 

nc 

a  Arietis 

W. 

79°45'5# 

36A3 

81°  19' if 

9843 

82'52'5{ 

9881 

84^26  3^ 

3S91 

Aldebaran 

W. 

47  10  53 

2905 

48  43    6 

3891 

50  15  35 

9879 

51  48  21 

3866 

Regulus 

E. 

32  58  13 

9683 

31  25  31 

9877 

29  52  43 

9879 

28  19  48 

9809    , 

Saturn 

£. 

56  19  45 

3908 

54  47  31 

9896 

53  15    6 

3887 

51  42  31 

3879 

Jupiter 

Spica 

Mare 

£. 

58  44  29 

3916 

57  12  30 

9907 

55  40  20 

9B96 

54    759 

9889 

£. 

86  50    6 

3837 

85  16  26 

9837 

83  42  33 

9817 

82    827 

9808 

£. 

95  14  34 

aoer 

93  46    8 

8076 

92  17  29 

8065 

90  48  37 

8064 

Sux 

E. 

125  10  59 

3907 

123  44  58 

8195 

122  18  43 

8184 

120  52  15 

S1T9 

23 

a  Arietis 

W. 

92  19    8 

37S4 

93  54  22 

3753 

95  29  53 

7740 

97    5  40 

3T9T  1 

Aldebaran 

W. 

59  36  31 

9798 

61  11    2 

9785 

62  45  50 

9770 

64  20  57 

9766  : 

Pollux 

W. 

18  49  56 

8171 

20  16  40 

8098 

21  44  52 

8089 

23  14  17 

9000  j 

Saturn 

B. 

43  56  56 

3838 

42  23  18 

3831 

40  49  30 

9838 

39  15  32 

9814 

Jupiter 

Spica 

Abirs 

£. 

46  23  17 

3S43 

44  49  44 

3833 

43  15  58 

9836 

41  42    2 

9816 

E. 

74  14  28 

3700 

72  38  55 

3788 

71    3    5 

9736 

6927    0 

9714 

£. 

83  20  42 

3994 

81  50  22 

9969 

80  19  47 

9M0 

78  48  55 

9806 

Sun 

£. 

113  36  14 

3110 

113    8  16 

8096 

110  40    1 

8089 

109  11  30 

aoeo 

24 

a  Arietis 

W. 

105    8  50 

3868 

106  46  20 

9649 

108  24    9 

9685 

110    2  17 

9891 

Aldebaran 

W. 

72  21  10 

9685 

73  58  10 

9670 

75  35  30 

9655 

77  13  11 

9840 

Pollux 

W. 

30  55    2 

3803 

32  29  27 

mb 

34    427 

7751 

35  39  59 

9796 

Saturn 

£. 

31  23  37 

9793 

29  48  58 

9791 

28  14  18 

9799 

26  39  40 

9798 

Jupiter 

Spica 

Mars 

£. 

33  49  29 

9fn5 

32  14  28 

9789 

30  39  19 

9704 

29    4    4 

9761 

£. 

61  22  21 

9648 

59  44  31 

9684 

58    622 

9830 

56  27  54 

9007 

£. 

71  10  23 

9687 

69  37  47 

9878 

68    4  53 

9858 

66  31  40 

9848 

Sun 

£. 

101  44  34 

9996 

100  14  16 

9980 

96  43  38 

9905 

97  12  41 

9849 

25 

Aldebaran 

W. 

85  26  46 

9064 

87    6  31 

3548 

88  46  37 

9588 

9027    5 

9616 

Pollux 

W. 

43  45  44 

9613 

45  24  23 

9593 

47    3  29 

3679 

48  43    3 

Spica 
Mare 

£. 

48  10  43 

9638 

46  30  15 

3518 

44  49  27 

3508 

43    8  18 

9488 

£. 

58  40  44 

9767 

57    5  33 

9753 

55  30    2 

3786 

5354    9 

9791 

Sun 

£. 

89  32  52 

9867 

87  59  51 

9850 

86  26  28 

3888 

84  52  43 

9816 

26 

Pollux 

W. 

57    7  37 

9457 

58  49  51 

3488 

60  32  32 

3430 

62  15  38 

9409 

Regulus 

W. 

20    937 

9609 

21  50  38 

9475 

23  32  24 

3449 

25  14  51 

9430 

Mare 

£. 

45  49  42 

9644 

44  11  47 

9639 

42  33  31 

3615 

40  54  56 

9801 

Sun 

E. 

76  58  22 

9739 

75  22  21 

9719 

73  45  57 

3694 

72    9    9 

9018 

27 

Pollux 

W. 

70  57  30 

9816 

72  43    6 

9399 

74  29    6 

3384 

76  15  30 

9987 

Regulus 

W. 

33  55  47 

9813 

35  41  29 

9393 

37  27  40 

3374 

39  14  17 

9966 

Mare 

E. 

32  37  24 

9689 

30  57    5 

9530 

29  16  33 

3691 

27  35  49 

9616 

Sun 

£. 

63  59  25 

9591 

62  20  18 

9575 

60  40  49 

3550 

59    057 

96a 

28 

PoUux 

W. 

85  13  12 

9194 

87    1  47 

9181 

88  50  44 

3109 

90  39  59 

9186 

Regulus 

W. 

48  13  51 

9175 

50    258 

9160 

51  52  25 

3147 

53  42  13 

9189 

Saturn 

W. 

25  14  57 

9844 

26  59  52 

3310 

28  45  36 

9380 

3032    5 

9918 

Jupiter 

W. 

22  16  18 

9363 

24    046 

9336 

2546    7 

3395 

27  32  14 

9986 

Sun 

E. 

50  36  12 

3467 

48  54  12 

9458 

47  11  53 

3440 

45  29  15 

9436 

29 

Pollux 

W. 

99  50  44 

9109 

101  41  40 

9094 

103  32  49 

3086 

105  24    8 

9039 

Regulus 

W. 

62  56    6 

9075 

64  47  44 

9064 

66  39  38 

9ps& 

68  31  46 

9846 

Saturn 

W. 

39  33  19 

9153 

41  22  57 

9188 

43  12  58 

3134 

45    320 

91U 

Jupiter 

W. 

36  31  50 

9165 

38  21  11 

.9149 

40  10  55 

3136 

42    1    0 

9194 

Sun 

E. 

36  51  41 

9371 

35    724 

3863 

33  22  54 

3858 

31  38  12 

9846 
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GREENWICH  MEAN  ' 

riME. 

LUNAB  DISTAKCK8. 

-1 

22 

Ster*s  Name 

P.L. 

P.L. 

P.L. 

P.L. 

•ad 

Midnight. 

of 

XVh. 

of 

XVIIP» 

of 

XXIh. 

of 

POflltlOll* 

Dur. 

Diff. 

Diff. 

Diff. 

aArietis 

W. 

8^   0'35 

aeio 

83^34' 5i 

3798 

89    92l 

9786 

90°  44'    & 

3776 

Aldebaran 

W. 

53  21  24 

9B63 

54  54  45 

3838 

56  28  23 

3836 

58    2  18 

3811 

Regnltu 

£. 

26  46  49 

9866 

25  13  46 

3863 

23  40  40 

3864 

22    735 

3866 

Saturn 

E. 

50    945 

3871 

48  36  49 

3863 

47    3  42 

3854 

45  30  24 

3846 

Jupiter 

Smca 

Man 

E. 

52  35  27 

3B83 

51    2  42 

3873 

49  29  45 

3663 

47  56  38 

3855  1 

E. 

8034    9 

2196 

78  59  35 

3786 

77  24  47 

5074 

75  49  45 

3768  ; 

E. 

89  19  31 

8043 

87  50  11 

8081 

86  20  37 

3018 

84  50  47 

8006  1 

Sun 

E. 

119  25  32 

8160 

117  58  35 

3148 

116  31  23 

8186 

115    3  56 

8133 

23 

a  Arietis 

W. 

98  41  44 

3716 

100  18    4 

3701 

101  54  42 

3660 

103  31  37 

9676 

Aldebaran 

W. 

65  56  22 

9743 

6732    6 

3739 

69    8    8 

3713 

70  44  30 

3700 

PoUuz 

W. 

24  44  44 

3943 

26  16    9 

3903 

27  48  24 

3870 

29  21  21 

38361 

Saturn 

E. 

37  41  22 

9806 

36    7    4 

3803 

34  32  40 

3798 

32  58  10 

3706  1 

Jupiter 
Spica 

mm 

E. 

40    754 

3806 

38  33  34 

3797 

3659    3 

3T88 

35  24  21 

9783  ' 

E. 

67  50  39 

3701 

66  14    1 

3068 

64  37    5 

3675 

62  59  52 

3663 

E. 

77  17  47 

3043 

75  46  23 

3098 

74  14  40 

3916 

72  42  41 

9901 

Sun 

E. 

107  42  42 

8066 

106  13  37 

3040 

104  44  14 

8034 

103  14  33 

8011 

24 

a  Arietb 

W. 

111  40  45 

9006 

113  19  32 

9693 

114  58  38 

3577 

116  38    4 

3563 

Aldebaran 

W. 

78  51  11 

9634 

80  29  33 

3608 

82    8  17 

3603 

83  47  21 

3578 

PoUux 

w. 

37  16    6 

9700 

38  52  46 

3678 

40  29  56 

3656 

42    7  35 

3634 

Saturn 

E. 

25    5  10 

9806 

23  30  49 

3819 

21  56  46 

3889 

20  23    9 

3868 

Jupiter 

&>ica 

Man 

E. 

27  28  45 

9760 

25  53  25 

3761 

24  18    6 

3766 

22  42  54 

3776 

E. 

54  49    8 

9603 

53  10    2 

3677 

51  30  35 

3663 

49  50  49 

3518  1 

£. 

64  58    8 

3838 

63  24  17 

3813 

61  50    5 

3798 

60  15  35 

3783 

Sun 

E. 

95  41  24 

9083 

94    9  47 

3017 

92  37  50 

3901 

91    5  32 

3883 

25 

Aldebaran 

W. 

92    7  56 

9490 

93  49  10 

3486 

95  30  45 

3468 

96  12  43 

3453 

Pollux 

W. 

5023    4 

9633 

52    3  32 

3613 

53  44  27 

3494 

55  25  49 

3475 

Spica 

E. 

41  26  48 

9473 

39  44  57 

3466 

38    2  45 

3443 

36  20  11 

3438 

E. 

52  17  57 

9706 

50  41  24 

3600 

49    4  31 

3674 

47  27  16 

3660 

Sun 

£. 

83  18  36 

9708 

81  44    6 

3783 

80    9  14 

3764 

78  33  59 

3747 

26 

PoUux 

W. 

63  59  11 

9884 

6543    8 

3866 

67  27  30 

3850 

69  12  17 

3333 

Beffulns 

W. 

26  57  57 

9886 

28  41  37 

3873 

30  25  50 

3853 

32  10  32 

3331 

Man 

E. 

39  16    2 

9687 

37  36  49 

9673 

35  57  17 

3661 

34  17  28 

3650 

Sun 

E. 

70  31  59 

9660 

68  54  25 

3643 

67  16  28 

3036 

6538    8 

3600 

27 

BoUaz 

W. 

78    2  18 

9969 

79  49  28 

3387 

81  37    1 

3338 

83  24  55 

3907 

Begulua 

W. 

41    1  23 

9340 

42  48  53 

3B31 

44  36  47 

3906 

4625    6 

9187 

£^ 

E. 

25  54  57 

9611 

24  13  59 

3611 

22  33    1 

36U 

20  52    7 

9617 

Sun 

E. 

57  20  43 

9636 

55  40    6 

9613 

53  59    9 

3497 

52  17  51 

9489 

28 

Pollux 

W. 

92  29  35 

9143 

94  19  29 

3133 

96    9  40 

3138 

98    0    4 

9118 

Regulus 

W. 

55  32  23 

9110 

57  22  53 

3109 

50  13  39 

9096 

61    4  44 

3085 

Saturn 

W. 

32  19  14 

9397 

34    7    1 

9307 

35  55  18 

3187 

37  44    5 

3170 

Jupiter 

W. 

29  19    4 

3343 

31    6  29 

xtao 

32  54  27 

3900 

34  42  55 

3183 

Sun 

E. 

43  46  18 

9414 

42    3    3 

9403 

40  19  32 

3891 

38  35  44 

3880 

29 

Pollux 

W. 

107  15  41 

9073 

109    7  22 

9066 

110  59  13 

90«3 

112  51  10 

3057 

Begulos 

W. 

70  24    7 

9039 

72  16  39 

9033 

74    9  23 

9036 

76    2  16 

3030 

Saturn 

W. 

4654    1 

9101 

48  44  59 

9090 

50  36  13 

3081 

52  27  41 

3073 

Jupiter 

W. 

43  51  23 

9113 

45  42    4 

9101 

47  33    1 

3003 

49  24  11 

3085 

Sun 

E. 

29  53  19 

3839 

28    8  17 

9838 

26  23    6 

9838 

24  37  48 

3835 

200 


DEGEMBfiR,    1861. 


I. 


AT  GBEElfVnCH  APPASEliT  NOON.                                 1 

i 

i 

1 

THE  SUN'S 

Sidaml 
Urn* 
of  the 
Beml- 

dlHMter 

puring 
th* 

HoU- 
lu. 

IqnMionor 

TtoM, 

toU 
nAmotd 

ncte 

IfcOK. 

Apparent 
Bic^t  AmmhImi. 

sur-fcr 

IWmr. 

Jtvorwt 
DMdliwtln. 

DULIm 
Ihon. 

addtdtt 

JppantU 

Tim*. 

Sun. 
Mon. 
Tues. 

1 

2 
3 

16  30  35.41 
16  34  55.25 
16  39  15.70 

10.810 
10.836 
10.861 

S.21°53f    dl5 
22     1     1.0 
22    9  36.0 

aauia 

21.97 
20.90 

1^  1^'.04 
16  16.18 
16  16.32 

70.83 
70.41 
70.49 

10  40.80 

10  17.59 

9  53.76 

• 

0.966 
0.962 
1.007 

Wed. 
Thur. 
Fri. 

4 
5 
6 

16  43  36.74 
16  47  58.33 
16  52  20.44 

10.685 
10.908 
10.929 

22  17  45.2 
22  25  284 
22  32.45.3 

19.63 
18.74 
17.64 

16  16.46 
16  16.60 
16  16.78 

70.67 
70.65 
70.72 

9  29.36 
9    4.40 
888.93 

xjoaa 

Sat 

Stm. 

Mon. 

7 
8 
9 

16  56  43.05 

17  1    6.14 
17    5  29.67 

10.949 
10.968 
10.985 

22  39  35.8 
22  45  59.6 
22  51  56.3 

16.64 
15.42 
14.29 

16  16.86 
16  16.99 
16  17.11 

70.79 
70.86 
70.91 

8  12.96 
7  46.50 
7  19.62 

1.4W4 

una 

1.130 

Tues. 
Wed. 
Thur. 

10 
11 
12 

17    9  53.61 
17  14  17.94 
17  18  42.61 

UJOOi 
11.018 
114)33 

22  37  25.9 

23  2  28.3 
23    7    3.4 

13.16 
19.02 
10.68 

16  17.28 
16  17.34 
16  17.44 

70.97 
71.02 
71.07 

6  62.33 
6  24.65 
6  66.62 

1.146 

l.I«l 

1.175 

Fri. 

Sat. 
Sun. 

13 
14 
15 

17  23    7.62 
17  27  32.92 
17  31  58.48 

11.045 
11.036 
11.067 

23  11  10.9 
23  14  50.8 
23  18    2.9 

9.73 
837 
7.41 

16  17.64 
16  17.64 
16  17.73 

71.11 
71.15 
71.19 

5  28i!6 
4  69.62 
4  30.72 

1.188 

i.aoi 

1.312 

Mon. 
Tues. 
Wed. 

16 
17 
18 

17  36  24.27 
17  40  50.27 
17  45  16.46 

11.076 
11.083 
11.090 

23  20  46.9 
23  23    2.9 
23  24  50.8 

6.25 
6.08 
3.90 

16  17.81 
16  17.88 
16  17.95 

71.22 
71i24 
71iJ6 

4     1.59 
3  82J25 
8    2.71 

1.290 
1.SS7 
1.333 

Thur. 

Fri. 

Sai. 

19 
20 
21 

17  49  42.78 
17  54    9J23 
17  58  35.76 

11.095 
11.100 
11.103 

23  26  10.6 
23  27    2.1 
23  27  25.8 

2.72 
1.54 
0.36 

16  17.02 
16  18.08 
16  18.18 

71i» 
71.29 
71.30 

2  38X)6 
2    8i!6 
1  33.89 

1.338 : 

1.343 
1J246 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Fri. 

22 
23 
24 

25 
26 
27 

18    3    2.36 
18    7  28.98 
18  11  55.58 

18  16  22.14 
18  20  48.63 
18  25  15.01 

11.105 
11.105 
11.104 

11.101 
11.097 
11.098 

23  27  20.1 
23  26  46.6 
23  25  44.8 

28  24  14.7 
23  22  16.2 
23  19  49.5 

0.81 
1.99 
3.17 

4.36 
5.52 
6.70 

16  18.17 
16  18.21 
16  18i25 

16  18.28 
16  18.30 
16  18.32 

71.30 
71.30 
71i» 

71.28 
71.27 
71JJ5 

1    8.46 
0  88.60 
0    3.65 

1.347 
1.347 
1.3«6 

IJM 
1.341 
1.S36 

0  26.37 

0  56J22 

1  25.96 

Sat 
Sun. 
Mon. 
Tues. 

28 
29 
30 
31 

18  29  41.23 
18  34    7.27 
18  38  33.08 
18  42  58.63 

11.065 
11.07r 
11.067 
11.056 

23  16  54.6 
23  13  31.6 
23    9  40.7 
23    5  21.9 

7.87 

9.04 

10.20 

11.36 

16  18.33 
16  18.34 
16  18.35 
16  18.36 

71.22 
71.19 
71.15 
71.11 

1  55.64 

2  24.95 

2  54.12 

3  23.03 

1JB9 
1.390 
1.309 
1.197 

Wed. 

32 

18  47  23.88 

11.043 

S.23    0  35.3 

12.61 

16  18.36 

71.07 

3  51.64 

1.18S 

Non.  -  Itom  Tfane  of  flM  SmdUUmmI 

l<rpMriacBiijk*ft 

•BdkrnbtmglbcauSftaa«t*8iil««lIkM.                1 
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AT   GKERNWICH  MEAN 

NOON. 

i 

1 

THE  ! 

SUN'S 

BqnAtionof 

Time, 

tobt 

added  to 

Diff.for 
Ihoar. 

Bldentl 
TIum. 

4Rparmt 

I)tff.for 
Ihoar. 

Apparent 
DMUnatfon. 

JNAIbr 
Ihoor. 

sybtraeted 
fr,m 
Mean 
Time, 

Sun. 
Mbn. 
Tdes. 

1 

2 
3 

16  30  37.34 
16  34  57.11 
16  39  17.49 

■ 
10.810 
10.836 
10.861 

S.2f52    4.6 
22     1     4.7 
22    9  39.4 

23103 
21.97 
20.90 

\0  4ldJ^ 

10  17.76 

9  53.93 

0.956 
0.982 
1.007 

h     m      s 

16  41  18.31 
16  45  14.87 
16  49  11.42  ) 

Wed. 
Thur. 
Pri. 

4 
5 

6 

16  43  38.46 
16  47  59.98 
16  52  22.02 

10.8S5 
10.908 
10.929 

22  17  48.3 
22  25  31.2 
22  32  47.8 

19.83 
18.74 
17.64 

9  29.52 
9    4.56 
8  39.08 

1.030 
1.052 
1.072 

16  53    7.98 

16  57    4.54 

17  1     1.10 

Sat. 
Sun* 
Mod. 

7 
8 
9 

16  56  44.55 

17  1     7.56 
17     5  31.01 

10.949 
10.968 
10.965 

22  39  38.0 
22  46     1.5 
22  51  58.0 

16.54 
15.42 
14.29 

8  13.11 
7  46.65 
7  19.76 

1.092 
1.112 
1.130 

17    4  57.66 
17    8  5451  ' 
17  12  50.77 

i 

Ta«8. 

Wed. 

1  Thnr. 

10 
11 
12 

17     9  54.87 
17  14  19.12 
17  18  43.71 

11.002 
11.018 
11.032 

22  57  27.4 

23  2  29.6 
23    7    4.5 

13.16 
12.02 

10.88 

6  52.46 
6  24.77 
5  56.74 

1.147 
1.161 
1.175 

17  16  47.33  ' 
17  20  43.89 
17  24  40.45 

Fri. 
Sat. 

13 
14 
15 

17  23    8.63 
17  27  33.84 
17  31  59.31 

11.045 
11.056 
11.067 

23  11  11.8 
23  14  51.5 
23  18    3.4 

9.73 
8.57 
7.41 

5  28.37 
4  59.72 
4  30.81 

1.189 
1.201 
1.212 

17  28  37.00 
17  82  33.56 
17  36  30.12 

Mod. 
Tnes. 
Wed. 

16 
17 
18 

17  36  25.01 
17  40  50.92 
17  45  17.02 

11.076 
11.063 
11.090 

23  20  47.3 
23  23    3.2 
23  24  51.0 

6.25 
5.08 
3.90 

4     1.67 
3  32.32 
3    2.77 

1.220 
1.227 
1.233 

17  40  26.68 
17  44  23.24  1 
17  48  19.79  1 

Thnr. 

Fri. 

Sat 

19 
20 
21 

17  49  43.25 
17  54    9.61 
17  58  36.05 

11.095 
11.100 
11.103 

23  26  10.7 
23  27    2.2 
23  27  25.3 

2.72 
1.54 
0.36 

2  33.10 
2    3.30 
1  33.42 

1.238 
1.243 
1.246 

17  52  16.85  ! 

17  56  12.91 

18  0    9.47 

Sim. 
Mon. 
Toes. 

22 
23 
24 

18    3    2.55 
18    7  29.08 
18  11  55.59 

11.105 
11.105 
11.104 

23  27  20.1 
23  26  46.6 
23  25  44.8 

0.81 
1.99 
3.17 

1     3.48 
0  33.51 
0    3.55 

1.247 
1.247 
1.246 

18    4    6.03 
18    8    2.59 
18  11  59.14 

Wed. 
Thur. 
Fri. 

25 
26 

27 

•  18  16  22.06 
18  20  48.46 
18  25  14.75 

11.101 
11.097 
11.092 

23  24  14.7 
23  22  16.3 
23  19  49.7 

4.35 
5.52 
6.70 

0  26.36 

0  56.20 

1  25.93 

1.244 
1.241 
1.236 

18  15  55.70 
18  19  52.26 
18  23  48.82 

Sat 

SUH. 

Uoa. 
Toes. 

28 
29 
30 
31 

18  29  40.88 
18  34    6.83 
18  38  32.55 
18  42  58.01 

11.085 
11.077 
11.067 
11.056 

23  16  54.9 
23  13  32.0 
23    9  41.2 
23    5  22.5 

7.87 

9.04 

10.20 

11.36 

1  55.50 

2  24.90 

2  54.06 

3  22.96 

1.229 
1.220 
1.209 
1.197 

18  27  45.38 
18  81  41.93 
18  85  38.49 
18  39  35.05 

Wed. 

32 

18  47  23.17 

11.043 

S.23    0  36.0 

12.51 

3  51.56 

1.185 

18  43  31.61 

N 

•n  Noon  Qity  bo  aan 

iHMdtho 

Mune  M  that  for  Appareni 

tNooD. 

i6 
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AT  GBEENWICH  MEAN  NOON. 


I 

I 


I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
SO 
31 

32 


335 


337 


340 

341 
342 
343 

344 
345 
346 

347 

348 
349 

350 
351 
352 

353 
354 
355 

356 
357 
358 

359 
360 
361 


364 
365 


THE  SUN'S 


2Vm  LONGITUDB. 


249  20  45.3 

250  21  39.7 

251  22  35.1 

252  23  31.5 

253  24  28.7 

254  25  26.8 

255  26  25.6 

256  27  25.0 

257  28  25.0 

258  29  25.5 

259  30  26.6 

260  31  28.1 

261  32  30.1 

262  33  32.6 

263  34  35.5 

264  85  39.0 

265  36  43.1 

266  37  47.7 

267  38  53.0 

268  39  58.9 

269  41  5.4 

270  42  12.6 

271  43  20.5 

272  44  29.0 

273  45  87.9 

274  46  47.3 

275  47  57.3 

276  49  7.7 

277  50  18.4 

278  51  29.4 

279  52  40.6 

280  53  52.0 


X' 


19  43.0 

20  37.3 

21  32.5 

22  28.7 

23  25.7 

24  28.6 

25  22.3 

26  21.5 

27  21.3 

28  21.6 

29  22.5 

30  23.9 

31  25.7 

32  28.0 

33  30.7 

34  34.0 

35  37.9 

36  42.3 

37  47.4 

38  53.1 

39  59.4 

41  6.4 

42  14.1 

43  22.4 

44  31.1 

45  40.4 

46  50.2 

48  0.4 

49  10.9 

50  21.7 

51  32.8 

52  44.0 


IMff.  for 
Ihimr. 


53.24 
53.28 
5S.3S 

53.36 
53.40 
53.44 

52.47 
53.49 
53.61 

52.53 
53.55 
53.57 

53.59 
53.61 
53.63 

53.66 
53.69 
53.73 

53.75 
53.77 

53-79 

53.63 
53.84 
53.86 

53.88 
53.90 
53.93 

53.94 

53.95 

53.96 

153.97 

153.97 


LATITUDE. 


—0.66 
0.56 
0.44 

0.31 

0.18 

—0.07 

4-0.03 
0.11 
0.17 

0.19 
0.17 
0.12 

-4-0.06 

—0.03 

0.15 

0.28 
0.41 
0.54 

0.67 
0.78 
0.88 

0.95 
0.99 
0.99 

0.99 
0.96 
0.89 

0.79 
0.67 
0.55 
0.43 

—0.31 


I«iuithm 

OftlM 

tUdtaYMtor 

oftha 

DUr.fi>r 

lutb. 

Ihonr. 

9.9987077 

27ii 

.9986431 

36^ 

.9985798 

36.1 

.9985179 

25.5 

.9984575 

34.9 

JS9S89Sn 

34.3 

.9(^8415 

33.5 

.9932861 

33.7 

.9932325 

21.9 

.9981810 

21.0 

.9981316 

30.1 

.9980845 

19.1 

.9980398 

18.0 

.9929977 

16.9 

.99295^ 

15.8 

.9929215 

14.7 

.9928877 

13.6 

.9928567 

18.3 

.9928265 

11.3 

.9928029 

10.1 

.9927799 

9.0 

.9927596 

84) 

.9927417 

7.0 

.9927262 

6.0 

.9927180 

5.0 

.9927020 

4.1 

.9926929 

3.4 

.9926867 

3.6 

.9926808 

1.9 

.9926766 

1.3 

.9926746 

0.5 

9.9926743 

0.3 

HcuiUbm 

of 


7  17  29.83  ' 
7  13  3a92 
7    9  36.01 

7  5  42.10 
7  1  46.16 
6  57  5027 

6  53  54.86 
6  49  58.45 
6  46    2.54 

6  4St  %m 
6  36  10.71 
6  34  14.80 


6  30 

6  26  22J6 

6  22  27.06 

6  18  31.15 
6  14  35^  I 
6  10  3»^ 

6  6  49^ 
6  2  47.50 
5  58  51.se 

5  54  55.68 
5  50  59.77 
5  47    8.66 

5  43  7^ 
5  88  12ja3 
5  85  16.12 

5  81  20.21 
5  27  24^ 
528  28J7 
5  19  32.46 

5  15  36.55 
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GBEENWTCH  MEiuN  TIMK 

1 

THE  MOON'S 

/ 

BnaSIAKRIB. 

HOBmniTAL  PAULLAZ. 

MBUDIAH  PAMAOE. 

t 

Aoa. 

IIOOD* 

Wdn^t 

Noon. 

DULftr 
I  boor. 

MUnli^t 

DUtAr 
Ihoor. 

IMir.ftr 
Ihoor. 

1 

2 
3 

16' 4^42 
16  38.0 
16  29.1 

1^4d8 
16  34.1 
16  23.1 

6l'  11*5 
60  56.4 
60  23.6 

-olss 

1.Q2 
1.69 

6l'    rf.4 
60  42.0 
60     1.6 

-o".63 
1.38 
1.96 

h     m 
6 

0  13.9 

1  18.0 

m 

2.71 
2.62 

d 
28.8 
0.4 
1.4 

4 
6 

16  16.4 
16    1.4 
15  45.5 

16    9.1 
15  53.5 
15  37.8 

59  36.9 
58  41.6 
57  43.5 

S.16 
MX 

59  10.0 
58  12.6 
57  15.0 

S.31 
2.43 
2.34 

2  18.8 
8  14.7 
4    5.8 

244 
2.33 
9.04 

2.4 
3.4 
4.4 

7 
8 
9 

15  30.3 
15  16.6 
15    5J2 

15  23i2 
15  10.6 
15    0.4 

56  47.5 
55  57.4 
55  15.4 

1.93 
1.S6 

56  21.5 
55  35.3 
54  57.9 

9.09 
1.75 
1.36 

4  52.8 

5  36.8 

6  19.1 

1.89 
1.79 
1.74 

5.4 
6.4 

7.4 

10 
11 
12 

14  56.3 
14  50.1 
14  46.5 

14  53.9 
14  48.0 
14  45.6 

54  42.9 
54  20.1 
54    &7 

1.15 
0.75 
0.37 

54  30.2 
54  YtSl 
54    3.3 

0.95 

0.56 

-0.19 

7    0.8 

7  «2.9 

8  26.2 

1.74 
1.77 
1.84 

8.4 

9.4 

10.4 

13 
14 
15 

14  45.2 
14  46.0 
14  48.6 

14  45.4 
14  47.1 
14  50.4 

54    2.0 

54    &0 
54  14.4 

-0.03 

+0.27 

0.51 

54    2.6 
54   a9 
54  21.1 

+0.13 
0.39 
0.61 

9  11.4 

9  58.7 

10  48.1 

1.93 
2.02 
2.09 

11.4 
12,4 
13.4 

16 
17 
18 

14  52.6 

14  57.7 

15  3.8 

14  55.0 

15  0.6 
15    7.1 

54  29.0 

54  47.9 

55  ia2 

0.71 
0.66 
0.99 

54  38.0 

54  58.7 

55  22.5 

0.79 
0.93 
1.05 

11  38.8 

12  29.9 

13  20.6 

2.13 
2.13 
2.09 

14.4 
15.4 
16.4 

19 
80 
21 

15  10.7 
15  18.3 
15  26.6 

15  14^ 
15  23.3 
15  31.0 

55  35.5 

56  a4 
56  33.9 

1.11 
1J23 
1.32 

55  49.1 

56  18i 
56  50.1 

1.16 
1.27 
1.38 

14    9.9 

14  57.9 

15  44.6 

9.03 
1.97 
1.93 

17.4 

ia4 

19.4 

22 
23 
34 

15  35.5 
15  45.2 
15  55.2 

15  40.3 

15  50.1 

16  0.3 

57    6.9 

57  42.1 

58  19.0 

1.43 
1.51 
1.55 

57  24.8 

58  0.5 
58  37.6 

147 
1.54 
1.55 

16  8a9 

17  17.5 

18  5.8 

1.93 
1.97 
2.06 

20.4 
31.4 
33.4 

35 

36 

27 

16    5.3 
16  14.7 
16  22.7 

16  10.1 
16  19.0 
16  25.8 

58  56.0 

59  80.8 

60  0.1 

1J6 
1.06 

59  13.9 

59  46.4 

60  11.6 

1.45 
1.93 
0.85 

18  56.7 

19  51.4 

20  5ai 

2.19 
9.36 
2.53 

33.4 
24.4 
25.4 

28 
29 
SO 
81 

16  38.2 
16  80.3 
16  38.4 
16  32.4 

16  29.7 
16  39.9 
16  35.9 
16  18.0 

60  20.3 
60  28.0 
60  20.9 
59  58.9 

0.60 
+0.02 
-0« 

1.23 

60  25.9 
60  26.3 
60  11.7 
5»  ^.6 

+0.32 

-0.29 

0.92 

148 

21  52.3 

23  56.0 

33  5a5 

6 

2.64 
9.65 
2.55 

26.4 
27.4 
28.4 
29.4 

82 

16  12.7 

16    6.8 

59  23.4 

-1.79 

59     1.6 

-1.91 

0  57.6 

2.37 

0.9 
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1 

GREENWICH  MEAN  TIME. 

1 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

DW. 
forlm. 

DMliiiAthm. 

DIff. 
fnlm. 

Hoar. 

Right  AaoMMton. 

Did. 
forlm. 

Sift 
forlm. 

SU 

NDAl 

'     1. 

TUESDAY  3. 

0 

h     m      8 
15  52  M,4S 

s 
3.7378 

S.23°  11  35I7 

6.188 

0 

h     m     B 

18    3  57.10 

f 
3.0TB0 

S.23  46?  26J3 

8.090   , 

1 

15  55  18.1(J 

3.7304 

23*16  38.6 

4.960 

1 

18    6  37.63 

3.0738 

23  42  43.6 

8.79ft 

2 

15  58    2.08 

3.7SS4 

23  21  30.9 

4.781 

2 

18    9  17.84 

3,M70 

23  38  50.8 

8.M8 

3 

16    0  46.17 

3.7863 

23  26  12.4 

4.603 

3 

18  11  57.73 

3UM23 

23  34  48.0 

4.139   ' 

4 

16    3  30.43 

3.7888 

23  30  43.2 

4.433 

4 

18  14  37.30 

3UI506 

23  30  35.3 

4.296 

5 

16    6  14.84 

3.7418 

23  35    3.1 

4.341 

5 

18  17  16.52 

3.0608 

23  26  12.7 

4.4  J0 

6 

16    8  59.39 

3.7486 

23  39  12.1 

44)60 

6 

18  19  55.40 

2.0460 

23  21  40.2 

4MA 

7 

16  11  44.08 

3.7468 

23  43  10.2 

8.877 

7 

18  22  33.93 

2.8891 

23  16  58.1 

4.7BS 

8 

16  14  28.89 

3.7477 

23  46  57.3 

8.694 

8 

18  25  12.09 

3.0880 

23  12    6.3 

4MM 

9 

16  17  13.81 

3.7496 

23  50  33.4 

8.610 

9 

18  27  49.89 

2.0208 

23    7    5.0 

6.101    ' 

10 

16  19  58.83 

3.7611 

23  53  58.5 

8.896 

10 

18  30  27.31 

3.0906 

23    1  545 

6.386 

11 

16  22  43.95 

3.76M 

23  57  12.5 

8.141 

11 

18  33    4.3^ 

3.0142 

22  56  34.0 

6.4U 

12 

16  25  29.14 

3.7688 

24    0  35.4 

3.966 

12 

18  35  41.01 

2.0070 

22  51    4.6 

5,sm  , 

13 

16  28  14.40 

3.7648 

24    3    7.1 

3.769 

13 

18  38  17il7 

2.0010 

22  45  26.0 

6.719   1 

14 

16  30  59.72 

3.7667 

24    5  47.7 

2JS83 

14 

18  40  53.13 

3.60tt 

22  39  38.3 

6.870   ' 

15 

16  33  45.09 

3.7666 

24    8  17.0 

2.806 

15 

18  43  28.59 

3.6070 

22  33  41.6 

6J)19 

;  16 

16  36  30.50 

3.7670 

24  10  35.2 

2.209 

16 

18  46    3.64 

2.6007 

22  27  36.0 

o.iai 

:  17 

16  39  15.93 

3.7673. 

24  12  42.2 

2.023 

17 

18  48  38.27 

3.6787 

22  21  21.6 

6312  : 

]8 

16  42    1.38 

2.7676 

24  14  37.9 

1.886 

18 

18  51  12.48 

2.6007 

22  14  58.6 

6.4.16   { 

19 

16  44  46.83 

3.7876 

24  16  22.4 

1.647 

19 

18  53  46.27 

2.6600 

22    8  26.9 

6.5OT 

20 

16  47  32.28 

3.7673 

24  17  55.6 

1.400 

20 

18  56  19.63 

2.6634 

22    1  46.7 

0.740 

21 

16  50  17.71 

3.7660 

24  19  17.6 

1.372 

21 

18  58  52.56 

3.6463 

21  54  58.1 

0.879 

22 

16  53    3.11 

3.7663 

24  20  28.3 

1.086 

22 

19    1  25.05 

3.6878 

21  48    1.2 

7J017 

23 

16  55  48.47 
MC 

3.7666 

>NDA^ 

S.24  21  27.8 
r  2. 

0.808 

23 

19    3  57.10 
WED 

3.6804 

NESD 

S.21  40  56.0 
AY   4. 

7.160 

1 

0 

16  58  33.77 

3.7646 

S.24  22  lai 

0.710 

0 

19    6  28.70 

2.6380 

S.2i  33  42.8 

7JWI   j 

1 

17    1  19.01 

3.7684 

24  22  5ai 

0.638 

1 

19    8  59.85 

2.6166 

21  26  21.6 

7.419   1 

2 

17    4    4.18 

3.7630 

24  23  18.9 

0.888 

2 

19  11  30.56 

2.6060 

21  18  52.5 

7.009   ' 

3 

17    6  49iJ6 

3.7606 

24  23  33.5 

0.150 

3 

19  14    0.81 

2ilHHM 

21  11  15.6 

ijm 

4 

17    9  34.24 

3.7488 

24  23  36.9 

0MS1 

4 

19  16  30.61 

3U93B 

21    3  31.0 

7.900 

5 

17  12  19.11 

3.7400 

24  23  29.1 

0.238 

5 

19  18  59.95 

9.4861 

20  55  38.8 

7.909 

6 

17  15    3.87 

3.7448 

24  23  10.1 

0.408 

6 

19  21  28.82 

2U774 

20  47  39J2 

8.000 

7 

17  17  48.50 

3.7436 

24  22  40.0 

0.603 

7 

19  23  57^24 

2.4097 

20  39  32.2 

8.177 

8 

17  20  32.96 

3.7409 

24  21  58.9 

0.778 

8 

19  26  25.19 

2.4090 

20  31  18.0 

8J9T   ' 

9 

17  23  17..32 

3.7876 

24  21    6.7 

0.903 

9 

19  28  52.67 

2.4643 

20  22  5a6 

8.410   . 

10 

17  26    1.49 

2.7847 

24  20    3J> 

1.146 

10 

19  31  19.69 

3.4404 

20  14  2a2 

8.009 

11 

17  28  45.49 

3.7817 

24  18  49.3 

1.828 

11 

19  33  46.24 

3.4880 

20    552.8 

8j047    j 

12 

17  31  29.30 

3.7286 

24  17  24.1 

lU^lO 

12 

19  36  12.32 

3.4807 

19  57  10.6 

8.760   1 

13 

17  34  12.92 

3.7363 

24  15  48.0 

1.693 

13 

19  38  37.93 

2.4338 

19  48  21.7 

8371    1 

14 

17  36  56J3S 

3.7318 

24  14    1.1 

1.873 

14 

19  41   ao6 

3.4149 

19  39  26.1 

8380 

15 

17  39  39.53 

3.7182 

24  12    3.3 

3.053 

15 

19  43  27.72 

3.4071 

19  30  24.0 

9300 

11) 

17  42  22.51 

3.7143 

24    9  54.8 

3.231 

16 

19  45  51.91 

3.8803 

19  m  15.5 

0.194   : 

17 

17  45    5.25 

3.7103 

24    7  35.6 

2.400 

17 

19  48  15.63 

3.8918 

19  12    0.7 

939B   ' 

18 

17  47  47.75 

3.7083 

24    5    5.7 

2.680 

18 

19  50  38.87 

3.8884 

19    2  39.7 

9301   ' 

19 

17  50  30.00 

3.7010 

24    2  25.2 

2.788 

19 

19  53    1.64 

2.8760 

18  53  12.6 

9.609   . 

20 

17  53  11.98 

3.0074 

23  59  34J2 

2.938 

20 

19  55  23iM 

2.80n 

18  43  39.5 

9301    . 

21 

17  55  53.69 

3.6038 

23  56  32.7 

8.113 

21 

19  57  45.77 

3.8600 

18  34    0.5 

9390    ■ 

22 

17  58  35.12 

2.0881 

23  53  20.8 

3.384 

22 

20    0    7.13 

2.8691 

18  24  15.8 

9.790    { 

23 

18    1  16.26 

3.6883 

23  49  58.6 

8.466 

23 

20    228.02; 

3.84a 

18  14  25.4 

930OJ 

24 

18    3  57.10 

2.8780 

S.23  46  26.2 

8.036 

24 

20    4  48.44! 

3.8806 

S.18    4  29.5 

9378    1 
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GREENWICH  MEAN  TDiE. 

THK  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Sow 

1 

'     DUt 
forlm. 

DIff. 
ftnrlm. 

Boor. 

Biff, 
ftrlm. 

Deellaalloii. 

But 
forlm. 

THDESDAY  5. 

SATURDAY  7. 

0 

h     m     • 

20    4  48.44 

■ 
9JUU 

S.18     ^2^.5 

M 

84)78 

0 

h     m     s 
2148  45.75 

94)177 

S.  8  4^  3^.4 

13.001 

'   1 

20    7    8.39 

sjasT 

17  54  28.1 

104)08 

1 

21  50  46.66 

34)137 

8  36  55.7 

13.638 

1    ^ 

20    9  27.88 

s.a9O0 

17  44  21.3 

10.167 

2 

21  52  47.27 

34)070 

8  24  17.7 

13.6U 

3 

20  11  46.90 

S.31I3 

17  34    9.2 

10.344 

3 

21  54  47.59 

34)030 

8  11  38.4 

13.666 

'   4 

20  14    5.46 

%»U 

17  23  52.0 

10.839 

4 

21  56  47.62 

1.9981 

7  58  57.9 

13.604 

5 

20  16  23.55 

%aBm 

17  13  29.7 

10.418 

5 

21  58  47.36 

1.9084 

7  46  16.3 

13.708 

6 

20  18  41.19 

%am 

17    3    2.4 

10.406 

6 

22    0  46.83 

1.9688 

7  33  3a6 

13.790 

7 

20  20  58.37 

%aBM 

16  SSi  30.3 

10.676 

7 

22    2  46.02 

1.9843 

7  20  49.8 

19.787 

8 

20  23  15.09 

S.9T40 

16  41  53.4 

104)64 

8 

22    4  44.94 

1.9798 

7    8    5.1 

19.768 

9 

20  25  31.36 

%am 

16  31  11.8 

10.781 

9 

22    6  43.60 

1.9764 

6  55  19.5 

19.767 

10 

20  27  47.17 

3.960B 

16  20  25.7 

10.806 

10 

'22    8  41.99 

14)711 

6  42  33.0 

19.780 

11 

20  30    2.54 

S.S884 

16    9  35.1 

10.879 

11 

22  10  40.13 

1.9608 

6  29  45.8 

19.798 

12 

20  32  17.46 

9.3460 

15  58  40.2 

104)61 

12 

22  12  38.01 

1.9637 

6  16  57.8 

19.806 

13 

20  34  31.94 

%3m 

15  47  41.0 

114)39 

13 

22  14  35.65 

14)680 

6    4    9.2 

19.816 

14 

20  36  45.98 

3.SI0S 

15  36  37.6 

114)01 

14 

22  16  33.04 

1.0640 

5  51  19.9 

13.896 

,  15 

20  38  59.58 

3.3380 

15  25  30.1 

11.1S8 

15 

22  18  30.20 

1.9607 

5  38  30.1 

19.884  i 

16 

20  41  12.74 

3.3100 

15  14  18.6 

11J3S4 

16 

22  20  27.13 

1.0460 

5  25  39.8 

19.841 

i  17 

20  43  25.47 

3.9006 

15    3    3J2 

11.988 

17 

22  22  23.83 

1.0481 

5  12  49.1 

19.848   1 

118 

20  45  87.77 

3J9015 

14  51  44.0 

11.861 

18 

22  24  20.30 

1.0804 

4  59  58.0 

19364   i 

19 

20  47  49.65 

9.1044 

14  40  21.0 

11.418 

19 

22  26  16.56 

1.9068 

4  47    6.5 

19.800   1 

ao 

20  50    1.10 

9.1874 

14  28  54.4 

11U78 

20 

22  28  12.60 

1.9038 

4  34  14.8 

13.884  ; 

,21 

20  52  12.13 

9.1804 

14  17  24.3 

11.681 

21 

22  30    8.43 

1.9988 

4  21  22.8 

19.868 

22 

20  54  22.75 

3.1TS5 

14    5  50.7 

114«8 

22 

22  32    4.06 

1.9366 

4    8  30.7 

19.870 

23 

20  56  32.96 

Fl 

3.1067 
MDAl 

S.13  54  13.7 

114148 

23 

22  33  59.49 

SU 

1.9333 
NDAl 

S.  3  55  38.4 

'   8. 

19.073 

0 

20  58  42.751 

3.1fi00 

S.13  42  33i» 

11.007 

0 

22  35  54.72 

1.9189 

S.  3  42  46.0 

13.678 

1 

21    0  52.14 

3.15S3 

13  30  50.1 

11.760 

1 

22  37  49.76 

1.9167 

3  29  53.6 

13.878 

2 

21    3    1.13 

3.1406 

13  19    3.5 

11.801 

2 

22  39  44.61 

1.9137 

3  17    1.2 

13.873 

3 

21    5    9.73 

3.1400 

13    7  13.9 

11.861 

3 

22  41  39.28 

1.9097 

3    4    8.9 

13.871 

4 

21    7  17.93 

3.1SS6 

12  55  21.4 

11.900 

4 

22  43  33.78 

1.0008 

2  51  16.7 

13300 

5 

21    9  25.74 

3.1370 

12  43  26.0 

11.947 

5 

22  45  2ai0 

1.0040 

2  38  24.7 

13366 

6 

21  11  33.17 

3.1900 

12  31  27.8 

11.908 

6 

22  47  22.26 

1.0013 

2  25  32.9 

13361 

7 

21  13  40.22 

3.114S 

12  19  2a9 

134)87 

7 

22  49  16.25 

1.0006 

2  12  41.3 

13367 

8 

21  15  46.89 

3.1000 

12    7  23.4 

134)80 

8 

22  51  10.08 

1.8069 

1  59  50.1 

13361 

9 

21  17  53.18 

3.1018 

11  55  17.3 

19.199 

9 

22  53    3.75 

1.8988 

1  46  59.3 

13344 

10 

21  19  59.11 

3.0007 

11  43    8.8 

19.100 

10 

22  54  57.28 

1.8900 

1  34    8.8 

13387 

11 

21  22    4.67 

30)807 

11  30  57.9 

19J901 

11 

22  56  50.66 

1.8886 

1  21  ia7 

19380 

12 

21  24    9.88 

9.0097 

11  18  44.7 

19.980 

12 

22  58  43.90 

1.8863 

1    8  29J8 

19391 

13 

21  26  14.73 

341778 

11    6  29.2 

19.970 

13 

23    0  37.00 

1.8889 

0  55  40.2 

19319 

14 

21  28  19.22 

34n90 

10  54  11.6 

19.811 

14 

23    2  29.97 

1.8618 

0  42  51.8 

19309 

15 

21  30  23.37 

34M03 

10  41  51.9 

19.846 

15 

23    4  22.82 

1.8797 

0  30    4.0 
0  17  16.8 

19.799 

16 

21  32  27.17 

3U)000 

10  29  30.2 

19J78 

16 

23    6  15.54 

1.8777 

19.780 

17 

21  34  30.63 

34KM0 

10  17    6.5 

19.410 

17 

23    8    8.14 

1.8768 

S.  0    4  30.4 

19.707 

18 

21  36  33.76 

30MM 

10    4  41.0 

19.441 

18 

23  10    0.63 

1.8740 

N.  0    8  15.3 

19.764 

19 

21  38  36.56 

30MS0 

9  52  ia7 

19.470 

19 

23  11  53.01 

1.8733 

0  21    0.2 

19.741 

20 

21  40  39.03 

34006 

9  39  44.6 

19.498 

20 

23  13  45.29 

1.8706 

0  33  44.2 

19.797 

21 

21  42  41.18 

34)813 

9  27  ia9 

19.696 

21 

23  15  37.47 

1.0088 

0  46  27.4 

19.719 

22 

21  44  43.01 

34)080 

9  14  41.6 

13.669 

22 

23  17  29.55 

1.8873 

0  59    9.6 

19300 

23 

21  46  44.53 

34)338 

9    2    7.7 

19.677 

23 

23  19  21.54 

1.8867 

1  11  50.9 

19300 

24 

21  48  45.75 

34)1T7 

S.  8  49  32.4 

19.001 

24 

23  21  ia44 

1.8648 

N.  1  24  31.2 

19308  i 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 
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Ibrlm. 

DUt 
forlm. 

Boor. 

might  AMWBfllOII. 
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forlm. 

DwItawlkiB. 

iDrlm. 

MC 

)NDA1 

r  9. 

WEDNESDAY   11. 

0 

h     m     B 

23  21  13.44 

s 
1.8648 

N.  f  2^  31^2 

11 
13.663 

0 

h    m    • 
0  50  21.21 

8 

1.6788 

N.lf  0'3rf.4 

11.100 

1 

23  23    5J^ 

i.8<no 

1  37  10.4 

13.645 

1 

0  52  13.68 

1.8764 

11  11  37.9 

11.003 

2 

23  24  57.00 

1.8«n 

-.      1  49  48,6 

13.637 

2 

0  54    6JJ6 

1.8771 

11  22  39.6 

lldOOO 

3 

23  26  48.66 

1.8004 

2    2  25.7 

13.606 

3 

0  55  58.94 

1.9780 

1133  38.3 

10.904 

4 

23  28  40.25 

1.8603 

2  15    1.6 

13.668 

4 

0  57  51.73 

1.8807 

11  44  34.1 

10.904 

5 

6 
7 

23  30  31.77 

1.8M3 

2  27  36.3 

13.668 

5 

0  59  44.62 

1.8890 

11  55  26.9 

10.864 

23  32  23.23 

1.8572 

2  40    9.8 

13.647 

6 

1    1  37.63 

1.88U 

12    6  16.6 

10.808 

23  34  14.63 

1.8603 

2  52  42.0 

13.635 

7 

1    3  30.75 

1.8868 

12  17    3.3 

10.703  ! 

8 

23  36    5.96 

1.8564 

3    5  12.8 

13JH)S 

8 

1    5  23.99 

1.8868 

12  27  46.9 

10.700 

9 

23  37  57 JUS 

1.8540 

3  17  42.3 

13.480 

9 

1    7  17.35 

1.8904 

12  38  27.3 

10.^47 

10 

23  39  48.53 

1.86S8 

3  30  10.4 

13.456 

10 

1    9  10.84 

1.8936 

12  49    4.6 

10.5M 

11 

23  41  39.74 

1.8603 

3  42  37.1 

13.433 

11 

1  11    4.46 

1.8947 

12  59  38.6 

io.aoo 

12 

23  43  30.92 

1.8538 

355    2.3 

13U07 

12 

1  12  58J21 

1.8069 

13  10    9.3 

10.484   . 

13 

23  45  22.06 

1.8531 

4    7  26.0 

13.883 

13 

1  14  52.09 

1.8003 

13  20  36.7 

10.49t   i 

14 

23  47  13.17 

1.8617 

4  19  48.1 

13.856 

14 

1  16  46.11 

1.9015 

13  31    0.8 

10.370   1 

15 

23  49    4.26 

1.8518 

4  32    8.7 

13.839 

15 

1  18  40.26 

1.9088 

13  41  21.6 

10.317 

16 

23  50  55.33 

1.8510 

4  44  27.6 

13.801 

16 

120  34.56 

1.9063 

13  51  38i) 

10.^0  i 

17 

23  52  46.38 

1.8507 

4  56  44.8 

13.373 

17 

1  22  29.00 

1.9066 

14    1  52.8 

10.309 

18 

23  54  37.42 

1.8505 

5    9    0.4 

13.345 

18 

124  23.59 

1.0110 

14  12    35 

10.143 

19 

23  56  28.45 

1.8504 

5  21  14.2 

13.316 

19 

126  18.33 

1.9185 

14  22  10.0 

104)84 

20 

23  58  19.47 

1.8504 

5  33  26.3 

13.186 

20 

1  28  13.21 

1.9160 

14  32  13.3 

18.034  1 

21 

0    0  10.49 

1.8604 

5  45  3a5 

13.156 

21 

130    8.25 

1.9188 

14  42  12.9 

3.903 

22 

0    2    1.52 

1.8505 

5  57  44.9 

13.134 

22 

132    3.44 

1.9313 

14  52    8.9 

3.309 

23 

0    3  52.56 
TUl 

1.8607 

SSDAI 

N.  6    9  51.4 
r    10. 

13.003 

23 

133  58.79 
THD 

1.9388 

RSDA 

N.15    2    ISi 
T    12. 

8.861   i 

0 

0    5  43.60 

1.8600 

Ij;  6  21  56.0 

12JK0 

0 

1  35  54.31 

1.9366 

N.15  11  49.8 

8.T18 

1 

0    7  34.66 

1.8611 

6  33  58.6 

13.097 

1 

1  37  49.99 

1.9308 

15  21  34.6 

3.715 

2 

0    9  25.73 

1.8514 

6  45  59.2 

11.003 

2 

1  39  45.83 

1.9831 

15  31  15.6 

9.801   < 

3 

0  11  16.83 

1.8618 

6  57  57.8 

11.060 

3 

1  41  41.84 

1.9849 

15  40  52.7 

8.337 

4 

0  13    7.95 

1.8593 

7    9  54.3 

11.034 

4 

143  38.02 

1.9818 

15  50  264) 

8JB9 

5 

0  14  59.10 

1.8637 

7  21  48.7 

11.880 

5 

145  34.37 

1.9407 

15  59  55.3 

ff  IK 

6 

0  16  50JJ8 

1.8588 

7  33  41.0 

11.858 

6 

1  47  30.90 

1.9486 

16    9  207 

8JaB0 

7 

0  18  41.50 

1.8680 

7  45  31.1 

11.816 

7 

1  49  27.60 

1.9466 

16  18  42.0 

8.tii 

8 

0  20  32.75 

1.8540 

7  57  18.9 

11.770 

8 

1  51  24.48 

1.9405 

16  27  59.3 

8.304 

9 

0  22  24.05 

1.8564 

8    9    4.5 

11.741 

9 

1  53  21.54 

1.9536 

16  37  12.5 

3.180 

10 

0  24  15.40 

1.8503 

8  20  47.8 

11.708 

10 

1  55  18.78 

1.9665 

16  46  21.5 

3.1M    > 

11 

0  26    6.80 

1.8671 

8  32  28.8 

11.664 

11 

1  57  16M 

1.9666 

16  55  26.4 

3J048 

12 

0  27  58J25 

1.8581 

8  44    7.5 

11.634 

12 

1  59  13.80 

1.9616 

17    4  27.0 

8.373 

13 

0  29  49.76 

1.8601 

8  55  43.8 

11.684 

13 

2    1  11.59 

1.9647 

17  13  23.4 

8J301 

14 

0  31  41.34 

1.80O1 

9    7  17.6 

11.548 

14 

2    3    9.57 

1.9078 

17  22  15.5 

8.809 

15 

0  33  32.98 

1.8013 

9  18  48.9 

11.001 

15 

2    5    7.74 

1.9710 

17  31    35 

6.708 

16 

0  35  24.68 

1.8034 

9  30  17.7 

11.450 

16 

2    7    6.09 

1.9743 

17  39  46.© 

8.388 

17 

0  37  16.46 

1.8080 

9  41  43.9 

11.416 

17 

2    9    4.64 

1.9774 

17  48  25.5 

S.813 

18 

0  39    8.31 

1.8040 

9  53    7.6 

11.878 

18 

2  11    3.38 

1.9606 

17  57    0.0 

8.087 

19 

0  41    0.24 

1.8063 

10    4  28.7 

11.839 

19 

2  13    2.32 

1.98» 

18    5  30.0 

8«MS 

20 

0  42  52J26 

1.8676 

10  15  47.1 

11.384 

20 

2  15    1.45 

1.9671 

18  13  55.4 

8.J88 

21 

0  44  44.36 

1.8001 

10  27    2.8 

11.330 

21 

2  17    0.78 

1.9904 

18  22  165 

8.388 

22 

0  46  36aS5 

1.8706 

10  38  15.8 

11.108 

22 

2  19    0.30 

1J087 

18  30  32.4 

6JI38 

23 

0  48  28.83 

1.8733 

10  49  26.0 

11.147 

23 

2  21    0.02 

1.9071 

18  38  43.9 

8.133 

24 

0  50  21.21 

1.8788 

N.ll    0  33.4 

11.100 

24 

2  22  59.95 

9.0004 

'N.18  46  50.7 

8Ur78 
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GREENWICH  MEAN  TIME. 

THK  MOON'S  RIGHT  ASCSNSIOK  AND  DSCLINATION. 

H«. 

m^tAioMtfloik 

DUE. 
forlm. 

BMllwttaL 

DIff. 
forlm. 

Boor. 

BiKhftAMMdiloa. 

IHfl. 
forlin. 

Dim 
fivlm. 

FB 

IDAY 

la 

SUNDAY 

15. 

0 

b    m     • 
2  22  59^ 

■ 

N.l#4d5(?.7 

N 

84)73 

0 

4    254'.32 

■ 
3.1673 

N.2^30'2/.7 

8.498 

1 

2  25    0.07 

au»s8 

18  54  52.7 

7J04 

1 

4    5    3.84 

3.1600 

23  33  54.0 

8J88 

s 

2  27    0.40 

341073 

19    2  50.0 

7.914 

2 

4    7  13.51 

3.1086 

23  37  13.6 

8.973 

3 

2  29    0.98 

84»06 

19  10  42.4 

7.683 

3 

4  9  2aa4 

3.1661 

23  40  26.6 

3.161 

4 

2  31    1.67 

3U>139 

19  18  30.0 

7.761 

4 

4  1133.32 

3.16n 

23  43  32.9 

3.040 

5 

2  33    2.61 

34)173 

19  26  12.6 

7460 

5 

4  13  43.46 

3.1702 

23  46  32.4 

3.086 

6 

2  35    3.75 

2JMm 

19  33  50.3 

7.686 

6 

.    4  15  53.74 

3.1736 

23  49  25J2 

3.023 

7 

2  37    5.10 

34»43 

19  41  22^ 

74M)3 

7 

4  18    4.17 

3.1760 

23  52  11.2 

3.709 

8 

2  39    a66 

34en 

19  48  50.5 

7.417 

8 

4  20  14.74 

8.1774 

23  54  50.3 

34106 

9 

2  41    8.43 

34»313 

19  56  ISJO 

7.883 

9 

422  2546 

3.1797 

23  57  22.6 

3.463 

:  10 

2  43  10.40 

34)846 

20    3  30.3 

7JU6 

10 

4  24  36.31 

8.1890 

23  59  4ai 

3.867 

11 

2  45  12.58 

34)380 

20  10  42.5 

7.160 

11 

4  26  47^29 

8.1843 

24    2    6.7 

3.969 

12 

2  47  14.96 

34)416 

20.17  49.4 

74n3 

12 

4  28  5841 

3.1964 

24    4  ia4 

3.136 

13 

2  49  17.55 

34)449 

20  24  51.1 

6.084 

13 

4  31    9.66 

3.1886 

24    6  23.1 

3.031 

I  14 

2  51  20.35 

34)484 

20  31  47.5 

6.886 

14 

4  33  21.03 

8.1906 

24    8  20.9 

1.906 

;  15 

2  53  23.36 

3.0618 

20  38  38.5 

6.806 

15 

435  32.53 

9.1937 

24  10  11.7 

1.786 

16 

2  55  2&57 

34)593 

20  45  24.2 

6.716 

16 

4  37  4415 

3.1946 

24  11  55.5 

1.671 

1  17 

2  57  29.99 

34)067 

20  52    4.5 

6.636 

17 

4  89  55.88 

3.1966 

24  13  32.2 

1.668 

'  18 

2  59  33.61 

34)633 

20  58  39.3 

6.634 

18 

4  42    7.73 

2.1988 

24  15    1.9 

1U36 

19 

3    137.44 

84)666 

21    5    8.6 

6.443 

19 

4  44  19.68 

3.3001 

24  16  24.5 

1.317 

1  ^ 

3    3  41.48 

34M00 

21  11  32.3 

6.840 

20 

4  46  31.74 

3.3018 

24  17  40.0 

1.190 

21 

3    5  45.72 

34)738 

21  17  50.5 

6Jt» 

21 

448  43.90 

3.3086 

24  18  48.4 

14)81 

22 

3    7  50.16 

34n66 

2124  ao 

6.168 

22 

4  50  5&16 

3.3061 

24  19  49.7 

0.968 

23 

3    9  54.81 
SATl 

34)703 

[JRDA 

^M  30    9.9 
Y    14. 

6^068 

23 

4  53    8.52 
MO 

3.9067 

NDAY 

NJ^20  43^ 
16. 

0.843 

0 

3  11  59.66 

34)896 

N.21  36  11.1 

6.073 

0 

4  55  2a96 

3.9061 

N54  21  30.8 

0.798 

1 

3  14    4.71 

34)669 

2142    6.5 

6.876 

1 

4  57  33.49 

3.8006 

24  22  10.6 

0.603 

2 

3  16    9.97 

34)808 

2147  56.2 

6.170 

2 

4  59  4&10 

3.3100 

24  22  43J2 

0.483 

3 

3  18  15.43 

34)937 

21  53  40.0 

6.661 

3 

5    15a79 

3.3133 

24  23    8.6 

0.803 

4 

3  20  21.09 

34)060 

21  59  17.9 

64)63 

4 

5    4  11.56 

3.3184 

24  23  26.7 

0.343 

5 

3  22  2&95 

34)009 

22    4  50.0 

6.486 

5 

5    6  24.40 

3JI146 

24  23  37.6 

0.193 

6 

3  24  3a01 

3.1036 

22  10  lai 

6J86 

6 

5    8  37.30 

3.3166 

24  23  41.3 

0.001 

7 

3  26  39.27 

3.1060 

22  15  36.2 

6.386 

7 

5  10  50J27 

3.3167 

24  23  37.7 

0.190 

8 

3  28  45.72 

3.1003 

22  20  50.3 

6.184 

8 

5  13    3.30 

3.2176 

24  23  26.9 

0.941 

9 

3  30  52.37 

3.1134 

22  25  58;) 

64)83 

9 

5  15  16.38 

3.9184 

24  23    8.7 

0463 

10 

3  32  59iil 

3.1166 

22  31    0.3 

4.081 

10 

5  17  29.51 

3J2198 

24  22  43.3 

0U84 

11 

335    6.24 

3.1188 

22  35  56.1 

4.879 

11 

5  19  42.69 

3JU01 

24  22  10.6 

0.606 

12 

3  37  13.47 

3.1330 

22  40  45.8 

4.776 

12 

5  21  55.92 

3.3306 

24  21  30.6 

0.727 

13 

3  39  20.89 

3.1363 

22  45  29.2 

4.672 

13 

5  24    9.19 

3.3314 

24  20  43.3 

0.849 

14 

3  41  28.49 

3.1388 

22  50    a4 

44W8 

14 

5  26  22.49 

3.2390 

24  19  48.7 

0471 

15 

3  43  36J27 

3.1S18 

22  54  37.4 

4.468 

15 

5  28  35.83 

3JE3S6 

24  18  46.8 

14)98 

16 

3  45  44J24 

3.1848 

22  59    2.0 

4.866 

16 

5  30  49.19 

3.3990 

24  17  37.5 

1.916 

17 

3  47  52^ 

3.1878 

23    3  20.3 

4.36ar 

17 

5  33    2.58 

3.3388 

24  16  20.9 

1.837 

18 

3  50    0.72 

3.1406 

23    732J2 

4.146 

18 

5  35  15.99 

3.3386 

24  14  57.1 

1.460 

19 
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20  52    4.4 

8.900 

14 

13    4  31.80 

9.96S3 

12  24  15.4 

19.701 

14 

14  59  47.36 

9.0696 

21    0  12.3 

S4M9 

15 

13    6  47.17 

9.9680 

12  37    1.1 

19.781 

15 

15    2  20.69 

9JW64 

21    8  11.9 

7.091 

16 

13    9    2.87 

9.9646 

12  49  43.1 

19.070 

16 

15    4  54.37 

9.6649 

21  16    3.1 

7.789 

17 

13  11  18.92 

9.9706 

13    2  21.5 

19.607 

17 

15    7  28.40 

9Jt700 

21  23  45.8 

7.640 

18 

13  13  35.31 

9.9761 

13  14  56.0 

19.648 

18 

15  10    2.77 

9.6767 

21  31  19.9 

7U07 

19 

13  15  52.05 

9.9690 

13  27  26.6 

19.477 

19 

15  12  37.48 

9.6618 

21  88  45.4 

7Jas 

20 

13  18    9.15 

9.9879 

13  39  53.2 

19.400 

20 

15  15  12.53 

9.6868 

21  46    2.1 

7.906 

21 

13  20  26.60 

9.9088 

13  52  15.7 

19.340 

21 

15  17  47.91 

9J)093 

21  53    9.9 

7UM6 

22 

13  22  44.40 

9.9008 

14    4  34.0 

19.269 

22 

15  20  23.61 

9.6077 

22    0    8.8 

6.907 

23 

13  25    2.56 
THU 

9.6068 

RSDA 

S.14  16  48.0 
T  26. 

19.107 

23 

15  22  59.63 
SATl 

[JRDA 

S.22    6  58.7 
Y  28. 

ft.706 

0 

13  27  21.09 

9.8110 

S.14  28  57.6 

19.198 

0 

15  25  35.97 

9.6069 

S.22  13  39i» 

6300 

1 

13  29  39.99 

9.3180 

14  41    2.7 

19UU7 

1 

15  28  12.02 

941183 

22  20  11.1 

0.449 

2 

13  31  59.25 

9.8941 

14  53    3.2 

11.970 

2 

15  30  49.57 

9.6183 

22  26  33.4 

6304 

3 

13  34  18.88 

9.8808 

15    4  59.0 

11.891 

3 

15  33  26.82 

9.6989 

22  32  46.8 

6.1S7 

4 

13  36  38.88 

9.8366 

15  16  50.1 

11.810 

4 

15  36    4.36 

9.6981 

22  38  49.8 

5379 

5 

13  38  59.26 

9.8498 

15  28  36.2 

11.797 

5 

15  88  42.19 

9Un98 

22  44  43.8 

ft390 

6 

13  41  20.02 

9.8481 

15  40  17.4 

11.643 

6 

15  41  20.30 

9.0874 

22  50  28ii 

6360 

7 

13  43  41.16 

9.8664 

15  51  53.5 

11.666 

7 

15  43  58.68 

9.6418 

22  56    2.9 

6.40?! 

8 

13  46    2.67 

9.8618 

16    3  24.4 

11.471 

8 

15  46  37.32 

94)469 

23    1  27.9 

0388 

9 

13  48  24.57 

9.8689 

16  14  50.0 

11.389 

9 

15  49  16i22 

9U»00 

23    6  43.1 

«.171 

10 

13  50  46.85 

9.8746 

16  26  10.2 

11.991 

10 

15  51  55.38 

9i6IH6 

23  11  48.4 

0307 

11 

13  53    9.51 

9.8900 

16  37  24.9 

11.198 

11 

15  54  34.78 

9.6680 

28  16  48.8 

4341 

12 

13  55  32.56 

9.8878 

16  48  34.0 

11.104 

12 

15  57  14.41 

9.6630 

88  2129.8 

44i74 

13 

13  57  56.00 

9.3838 

16  59  37.4 

11.006 

13 

15  59  54.27 

9d6089 

23  26    4.7 

4305 

14 

14    0  19.82 

9.4009 

17  10  35.0 

10.911 

14 

16    2  84.85 

9d66B6 

23  80  29.9 

4386  ' 

15 

14    2  44.03 

9.4067 

17  21  26.8 

10.819 

15 

16    5  14.64 

9.6789 

28  34  45.0 

4.106 

16 

14    5    8.63 

9.4189 

17  32  12.5 

10.711 

16 

16    7  55.14 

9.6766 

23  38  49.8 

S300 : 

17 

14    7  33.62 

9.4107 

17  42  52.1 

10.608 

17 

16  10  35.83 

9.9797 

23  42  44.4 

8393 

18 

14    9  59.00 

9.4909 

17  53  25.5 

10.604 

18 

16  13  16.70 

941097 

23  46  28.6 

8380 

19 

14  12  24.77 

9.4897 

18    3  52.6 

10.806 

19 

16  15  57.75 

941666 

23  50    2.4 

8.471 

20 

14  14  50.92 

9.4899 

18  14  13.3 

10.990 

20 

16  18  d8M 

9.6889 

23  58  25.8 

8303 

21 

14  17  17.46 

9.4467 

18  24  27.5 

10.181 

21 

16  21  20.33 

3.6000 

23  56  88.7 

8.198  1 

22 

14  19  44.40 

9.4699 

18  34  35.0 

10.069 

22 

16  24    1.86 

9.6038 

28  .59  41.1 

9309  ; 

23 

14  22  11.73 

9.4687 

18  44  35.8 

9.966 

23 

16  26  43.53 

9.6066 

24    2^.9 

9.176 

24 

14  24  39.44 

9.4669 

S.18  54  29.7 

9.849 

24 

16  29  25.33 

9.6077 

S.24    5  14i^ 

9309 
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GREEISIWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Anondoii. 

Diir 

ilEurlm. 

Dlff. 
forlm. 

Boor. 

B%htAjeaiiBioii. 

Diff. 
finrlm. 

DseUnAOoD. 

Diff. 
forlm. 

SU] 

NDAY 

29. 

TUESDAY  31. 

0 

h    n     ■ 
16  29  25.33 

• 

S.0BT7 

&2f  d  1^.2 

N 

9.500 

0 

h    m     s 
18  38  11.06 

■ 
9.6008 

S.22  4^  ll.6 

5.747 

1 

16  32    7.25 

3.0007 

24    7  44.8 

9.431 

1 

18  40  47JJ7 

S.60(n 

22  39  22.1 

5.901 

2 

16  34  49.29 

S.TOU 

24  10    4.7 

9.943 

2 

18  43  23.14 

9.5051 

22  33  23.5 

6.054 

3 

16  37  31.42 

9.7090 

24  12  14.0 

94W5 

3 

18  45  58.68 

9.5804 

22  27  15.7 

6.305 

4 

16  40  ia65 

9.7045 

24  14  12.5 

1.886 

4 

18  48  33.87 

9.5886 

22  20  58.9 

6.354 

5 

16  42  55.96 

9.7068 

24  16    0.2 

1.T06 

5 

18  51    8.72 

94(778 

22  14  33.2 

6.503 

6 

16  45  38.35 

9.7000 

24  17  37.2 

1.537 

6 

18  53  43.21 

9.5718 

22    7  58.6 

6.649 

7 

16  48  20.80 

9.7070 

24  19    3.4 

1.847 

7 

18  56  17.34 

9.5666 

22    1  15iJ 

6.795 

8 

16  51    a30 

9.7007 

24  20  18.8 

1.167 

8 

18  58  51.11 

9.5506 

2154  23.2 

6.989 

9 

16  53  45.84 

9.700S 

24  21  23.4 

0.087 

9 

19    124.50 

j|,5fl34 

21  47  22.6 

7.081 

10 

16  56  28.42 

9.7096 

24  22  17^2 

03)6 

10 

19    3  57.52 

9.6471 

21  40  13.5 

7.331 

11 

16  59  11.02 

9.7101 

24  23    0.1 

0.635 

11 

19    6  30.16 

94M08 

21  32  56.0 

7.360 

13 

17    1  53.63 

9.7109 

24  23  32^2 

0.444 

12 

19    9    2.42 

9.634S 

21  25  30.3 

7.408 

13 

17    4  36.24 

9.7103 

24  23  53.4 

0.968 

13 

19  11  34.29 

9.5878 

21  17  56^ 

7.634 

14 

17    7  18.85 

9.7000 

24  24    3.8 

04)83 

14 

19  14    5.76 

9.5313 

21  10  14.2 

7.768 

15 

17  10    1.44 

9.7005 

24  24    3.3 

04X» 

15 

19  16  36.84 

3.5147 

21    2  24.1 

7.000 

16 

17  12  43.99 

3.70B9 

24  23  52.0 

0.379 

16 

19  19    7.52 

34M)80 

20  54  26.2 

8.031 

17 

17  15  26.51 

9.7003 

24  23  29.9 

0.450 

17 

19  21  37.79 

941013 

20  46  20.4 

8.160 

18 

17  18    8.97 

9.7073 

24  22  56.9 

0.640 

18 

19  24    7.66 

9.4044 

20  38    7.0 

8.387 

;  19 

17  20  51.37 

9.7061 

24  22  13.1 

0.830 

19 

19  26  37.12 

9*4876 

20  29  46.0 

8.413 

1  ^ 

17  23  33.70 

9.7040 

24  21  18.5 

14XK> 

20 

19  29    6.17 

9U807 

20  21  17.4 

8.537 

21 

17  26  15.95 

3.7004 

24  20  13.1 

1.179 

21 

19  31  34.80 

9.4737 

20  12  41.4 

6.660 

22 

17  28  58.11 

9.7018 

24  18  57.0 

1.856 

22 

19  34  aoi 

3.4667 

20    3  58.2 

8.780 

23 

17  31  40.17 

9.7001 

S.24  17  30.1 

1.587 

23 

19  36  30.80 

3.4597 

S.19  55    7.8 

8.899 

i 

MO 

NDA^ 

80. 

^ 

rEDNESDA^ 

r,  JAi 

OJAEY  1, 

1862. 

0 

17  34  22.12 

9.6001 

S.24  15  52.6 

1.715 

0 

19  38  58.171 

3.4586 

IS.  19  46  10.3 

1      9.016 

1 

17  37    a95 

3UI000 

24  14    4.4 

1.893 

2 

17  39  45.64 

9.6087 

24  12    5.5 

34no 

1    3 

17  ASl  27.20 

9.601S 

24    9  56.0 

3.947 

4 

17  45    8.60 

9.6887 

24    7  35.9 

3.433 

1    5 

17  47  49.84 

9.6859 

24    5    5J2 

3.598 

6 

17  50  30.91 

9.6010 

24    2  24.1 

3.779 

PHASES 

OF  T 

HE  MOON 

. 

7 

;   8 

17  53  11.80 
17  55  52.51 

9.6800 

23  59  32.5 
23  56  30.6 

3.946 

9.6768 

8.119 

9 

17  58  33.02 

9.6784 

23  53  18.3 

8.391 

d        h 

|10 

18    1  13.32 

941600 

23  49  55.7 

S.463 

%  New  Mooi 
J>  First  Quai 

1, 

1    14    i; 

U 

'  11 

18    3  53.40 

9.6663 

23  46  22.9 

8.683 

•ter,  . 

.      8    15      £ 

).7 

12 

18    6  33J26 

3.6694 

23  42  39.8 

ZJSO-2 

O  Full  Moon 
C  Last  Qnar 

.    16    20      ^ 

).0 

13 

18    9  12.89 

^4(684 

23  38  46.6 

8.070 

tor,  ! 

.    24      9    5S 

LO 

14 

18  11  52.27 

34»48 

23  34  43.4 

4.138 

%  New  Moot 

.    31      1    54 

1.6 

15 

18  14  31.40 

9.6001 

23  30  30.1 

4.804 

■>      • 

i  16 

18  17  10J28 

9.6457 

23  26    6i) 

4.469 

1  17 

18  19  48.89 

941413 

23  21  33.8 

4.633 

I  13 

18  22  27.23 

3UB66 

23  16  50.9 

4.796 

d 

li 

19 

18  25    5.28 

3.6618 

23  11  58.2 

44)58 

C  Apogee, 

•    .     . 

.    .    13      S 

!.0 

20 

18  27  43.05 

9.6960 

23    6  55.9 

5.118 

C  Perigee, 

.    .    . 

.    .    29      C 

).9 

121 

18  30  20.52 

9.6919 

23    1  44X) 

5.977 

22 

18  32  57.68 

9.6168 

22  56  22.6 

5.435 

1  23 

18  35  34.53 

9.6115 

22  50  51.8 

5.603 

i  24 

18  :)8  11.06 

941063 

S.22  45  11.6 

5.747 
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GREEISrWICH  MEAN  ' 

nME. 

"»—         1 

^1 

Sterol  Nanifl 

and 

Portion. 

Noon. 

P.L. 
Of 

nih. 

P.L. 

VIb. 

P.L. 

Of 
DIff. 

IXh. 

P.L. 

3 

Sun 
FomalhAut 

W. 
£. 
E. 

19  32'    & 
63  59  50 

81  18  19 

S446 
ISU 

2fl^3« 

61  23  10 
79  31  11 

9468 
9786 
9900 

23^56(56 
59  47  17 
77  44  36 

9470 
9778 
9986 

34^38'4« 
58  13  14 
75  58    4 

9488 

9814 
9804 

4 

Sun 

Fomalhaut 
aPegasi 
a  Anetis 

W. 
E. 
E. 
£. 

33    333 
50  31  31 

67  13  45 
109  48  13 

SMI 
90M 

9386 
»M 

34  43  10 

49    3  29 

65  29    7 

108    1    9 

9V7» 
8180 
9418 
9979 

36  33  34 

47  34  56 

63  45  59 

106  14  39 

9607 
8188 
9441 
9988 

38    1  33 

46    846 

63    333 

104  38  14 

9618 
S97« 
3466 
3807 

5 

Sun 

Fomalhaut 
aPesasi 
aAnetis 

W. 
E. 
E. 
E. 

46  10    7 
39  23  37 
5339    3 
96  43  36 

ms 
iftse 

988B 

47  46  30 
38    7    a 
53    0    3 
98  59  48 

9789 
8807 
9096 
9417 

49  33  27 
36  53  46 
90  21  42 
93  16  37 

9769 
4064 
9667 
9486 

50  57  58 
35  43    0 
4844    4 
90  33  53 

3466 

6 

Sun 
aPe^ 
a  Anetis 
Aldebaran 

W. 
E. 
E. 

E. 

58  48  50 

40  47  17 

82    655 

114  53  40 

9g1B 
«76 
9561 

3678 

60  31  41 

39  14  27 

80  36  53 

113  13  15 

9886 
9891 
9668 

9687 

61  54    6 

37  43  34 

78  47  15 

111  34  16 

9816 
9868 
9668 
9616 

63  26    5 

36  11  41 

77    8    5 

109  55  41 

3*96 
8090 
3607 
36SS 

7 

Sun 
Venua 
a  Arietis 
Aldebaran 

W. 
W. 
E. 
E. 

70  59  43 

34  48  30 

68  58  35 

101  48  44 

9084 
3187 
9701 
971» 

73  29  14 

26  15  45 

67  21  56 

100  12  30 

8063 
8148 
9719 
9737 

73  58  33 
37  43  55 
65  45  41 
96  36  39 

8079 
8161 
9786 
9764 

75  37    6 
29    9  51 
64    9  49 
97    1  11 

6600 
SITS 
3764   ! 
3770   j 

8 

Sun 

a  Aquiltt 

YenuB 

a  Arietis 

Aldebaran 

W. 
W. 
W. 
E. 
E. 

83  45  23 
44  33  13 
36  30  47 
56  16  13 
89    9  10 

8177 
8800 
8388 
9B88 

3800 

84  11  59 
45  45  42 
37  46  11 
54  42a5 
87  35  47 

8108 
8806 

3369 
9866 
9806 

85  38  17 
46  58  57 
39  11  19 
53    9  18 

86  344 

8908 
8865 

8966 
9870 
9880 

87    4  17 
48  13  53 
40  36  11 
51  36  31 
84  39  59 

3398 
8660 
8378 
3806 
9804 

9 

Sun 

a  Aquila 

Venus 

Aldebanm 

Pollux 

w. 

W. 
W. 
E. 
E. 

94    9  55 
54  30  13 
47  36  48 
76  50  40 
118  38  14 

8SM 
8708 
8840 
3001 

987» 

95  34  14 
55  46  51 
49    0  13 
75  19  38 
117    7  30 

8800 
8689 
8861 
9879 
9886 

96  58  18 
57    3  47 
50  33  35 
73  48  50 
115  36  58 

3818 
8676 
8863 
9886 

3896 

98  33    8 
58  31    0 
51  ^34 
78  18  18 
114    6  39 

S873 
3006  ' 

10 

Sun 

a  AquilsB 

Venus 

Fomalhaut 

Aldebaran 

Pollux 

W. 
W. 
W. 

W. 
E. 
E. 

105  18    6 
64  50    3 
58  38  39 
40  57  33 
64  49    4 

106  37  48 

3889 

8017 
3490 
4180 
8048 
8046 

106  40  43 
66    8  18 
60    023 
43    5  53 
63  19  51 

105    8  33 

8388 
8011 
8498 
4189 
8066 
8064 

108    3  10 
67  36  40 
61  33    7 
43  15  33 
61  50  50 

103  39  36 

8400 
8006 
8487 
40T6 
8068 
8061 

109  35  37 
68  45    8 
63  43  43 
44  35  48 
6033    1 

103  10  39 

S4ie 

SOOl 
0448 
4097 
8076 

aooB 

11 

a  Aqnilaa 

Venus 

Fomalhaut 

aPesasL 

Aldebaran 

Pollux 

W. 

W. 

W. 

E. 

E. 

75  18  33 
69  29  50 
50  28  21 
27  37  13 
53    028 
94  47  36 

8086 
8473 
8848 
8788 
3110 
8O80 

76  37  23 
70  50  45 
51  42  34 
28  53  20 
51  33  38 
93  19  30 

8688 
8477 
8890 
8880 
8194 
8101 

77  56  16 
73  11  35 
53  57  16 
30  10  28 
50    4  57 
91  51  11 

8661 
8481 
8T98 
8689 
8181 
8104 

79  15  11 
73  33  30 
54  13  35 
31  26  38 
48  37  35 
9038    6 

0881 
0480 
8T70 

S188 
S166 

13 

a  AquilsB 

Venus 

Fomalhaut 

aPecasi 

Aldebaran 

W. 
W. 
W. 
W. 

E. 

85  49  59 
80  15  14 
60  33  37 
38    8  24 
41  21  48 

8677 
8497 
8078 
3441 
8173 

87    8  58 
81  35  41 
61  50  47 
39  29  54 
39  55    7 

8677 
8488 
8064 

8490 
8180 

«8  27  57 
8256    7 
63    8  13 
40  51  48 
38  28  34 

8677 
8488 
8648 
8401 
8188 

89  46  56 
84  16  33 
64  35  55 
43  14    8 
37    3  11 

8870 
8486 

S688 

8197 

J 
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GBBENWICH  MEAN  TDiK 

LUNAR  DISTAKCE& 

star's  Naaw 

anA 

PodtloB. 

Midnigbt 

P.L. 
t 
DHL 

XVk. 

P.L. 

•r 

Ufl. 

xvnik. 

P.L. 
Of 
DIff. 

9638 
9964 
9867 

XXIh. 

P.L. 
of 

INff. 

3 

Fomalhaut 
aPeg^ 

W. 
£. 
£. 

26°20'21JI 
5638    4 
74  12    7 

ISM 

isif 

28°   i4& 
55    449 
72  26  35 

ton 

9004 

0887 

29°  42' 3^' 
53  32  35 
70  41  30 

31°  23' if 
52    1  24 
68  56  53 

9646 
8006 

2877 

4 

Sun 

FoDuahMt 
aPesasl 
a  Anetis 

W. 
£. 
E. 
£. 

3940    8 

44  44    5 

60  21  19 

109  42  24 

M84 
ISM 
I48S 
ItU 

41  18  17 

43  20  58 

58  39  51 

100  57    0 

9608 

8447 
9010 
9849 

4256    0 
41  59  35 
56  58  59 
99  12    2 

9679 
8646 

9640 
9861 

44  33  17 
40  40    2 
55  18  42 
97  27  31 

9603 
8666 
9667 
9870 

5 

Sra 

Fomalhaiit 
aPe^ 
a  Anetis 

W. 
£. 

E. 
E. 

5238    2 
34  34  55 
47    7    9 
88  51  35 

$474 

54    739 
33  29  39 
45  30  59 

87    945 

9614 
4010 
9718 
9400 

55  41  49 
32  27  27 
43  55  36 

85  28  22 

9684 

4664 
9706 
9619 

57  15  33 
31  28  35 
42  21    1 
83  47  25 

9866 

6190 
9834 
3631 

6 

Sun 
aPeeaa 
a  Anetis 
AHebftnm 

W. 
E. 
E. 
E. 

64  57  38 

34  41  53 

75  29  20 

108  17  31 

MS 

1076 
9037 
SOW 

66  28  46 

33  13  14 

73  51    2 

106  39  44 

907S 

8107 
9640 
90OT 

67  59  29 

31  45  49 

72  13    8 

105    2  20 

9096 
8306 
9068 

9686 

69  29  48 
30  19  46 

70  35  39 
103  25  21 

8614 
8363 
9683 
9703 

7 

Sux 
Venus 
a  Anetis 
Aldebann 

W. 
W. 
£. 
E. 

76  55  28 
30  36  33 
62  34  21 
95  26    4 

SIOS 
1180 

mi 

3787 

78  23  28 
32    3    0 
60  59  15 
93  51  19 

8U8 
8196 
9788 
9608 

79  51    7 
33  29  11 
59  24  :i2 
92  16  55 

8143 
8311 
9606 
9610 

81  18  25 
34  55    7 
57  50  12 
90  42  52 

8163 
3336   i 
9833  I 
3636 

8 

Sun 

a  AqnilsB 

Veniis 

a  Anetis 

AMebann 

W. 
W. 
W. 
E. 
E. 

88  29  59 

49  27  23 
42    0  48 

50  344 
82  57  33 

uao 

SDOl 
9000 

89  55  23 
50  42  26 
43  25  10 
48  31  26 
81  25  25 

8358 
8779 
8804 
9010 
9091 

91  20  30 
51  57  57 
44  49  17 
46  59  27 
79  53  38 

8366 

8747 
8816 
9031 
9036 

92  45  21 
53  13  54 
46  13  10 
45  27  47 

78  21  59 

8961 
8737   1 
8839  1 
9946 
9047 

9 

Sun 

a  Aqmlie 
Ycnns 
Aldebaran 
PoUux 

W. 
W. 
£. 
£. 

99  45  45 
59  38  27 
53    9  12 
70  48    0 
112  36  30 

8041 
8002 
8888 
8007 
8D18 

101    9    9 
60  56    5 
54  31  48 
69  17  56 

111    6  33 

88M 

8043 

8018 

8099 

102  32  20 
62  18  54 
55  54  12 
67  48    6 

109  36  48 

8868 

8638 
8403 
8038 
8080 

103  55  19 
63  31  53 
57  16  25 

66  18  28 
108    7  13 

8873 
8098 
3411 
8039 
8080 

10 

Sun 

a  AquilflS 

Venus 

FoDudhaot 

Aldebaran 

PoUux 

W. 
W. 
W. 
W. 
£. 
£. 

110  47  35 
70    3  41 
64    5  10 
45  37    1 
58  53  22 

100  41  40 

8430 

8B07 
8400 
8068 
806O 

8078 

112    9  35 
71  22  19 
65  26  30 
46  48  57 
57  24  54 
99  12  58 

8491 
8608 
8466 
8046 
8008 
8060 

113  31  28 
72  41    1 
66  47  43 
48    1  31 
55  56  36 
97  44  24 

8496 
8680 
8463 
8011 
8101 
8066 

114  53  15 
73  59  46 
68    8  49 
49  14  40 
54  28  27 
96  15  56 

3489 
8666 

84ff7 
8879 
8100 
8001 

11 

a  AqnOiB 

Venus 

Fomalhaut 

aPesasi 

Aldebaran 

PoUux 

W. 

W. 

W. 

W. 

E. 

E. 

8034    6 
74  53    1 
55  27  58 
32  47  14 
47  10    1 
88  55    7 

8070 
8406 
8748 
8609 

8140 
8111 

8153    3 
76  13  38 
56  43  54 
34    6  41 
45  42  46 
87  27  11 

8678 
8401 
8730 
8619 
8163 
8114 

83  12    1 
77  34  12 
58    0  10 
35  26  44 
44  15  39 
85  59  19 

8677 
8408 
8711 
8460 
3166 
3117 

84  31    0 
78  54  44 
59  16  45 
36  47  20 
42  48  40 
84  31  30 

8677 
8406 
3606 
3464 
8164 
3110 

12 

a  Aqniln 

Venus 

FoDudhant 

aPMBsi 

Aldebaran 

W. 
W. 
W. 

w. 

E. 

91    5  53 
85  36  58 
65  43  51 
43  36  37 
35  35  58 

8070 
8400 
8094 
8800 
8900 

92  24  50 
86  57  23 
67    2    0 
44  59  29 
34    956 

8080 
8490 
8011 
8164 
8916 

93  43  46 
88  17  48 
68  20  22 
46  22  38 
32  44    6 

8683 
3498 
8600 

8840 
8937 

95    240 
89  38  14 
69  38  56 
47  46    3 
31  18  29 

8668 

3406 
8600 
3837 
8380 
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XV. 


■*1 

GREENWICH  MEAN  TIME. 

1 

LUNAR  mSTANCES. 

12 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L 

and 

Noon. 

or 

rah. 

or 

VTH. 

of 

IXh. 

or 

Position 

DHL 

vm. 

Dur. 

8135 

m 

PoUux 

£. 

83    ^d 

81S1 

81°  3^   6 

8194 

80°   ^1^ 

78°40'4(J 

3196 

Begulus 

E. 

119  59  38 

8006 

118  31  24 

8066 

117    3  10 

8096 

115  34  56 

9006 

13 

a  AquilaB 

W. 

96  21  33 

S68a 

97  40  24 

8667 

98  59  12 

8600 

100  17  57 

S90S 

Venus 

W. 

90  58  40 

8497 

92  19    7 

8496 

93  39  37 

8409 

95    0  10 

S4» 

Fomalhant 

W. 

70  57  42 

Wt9 

72  16  38 

8670 

73  35  44 

8561 

74  55    1 

tan 

aPegasi 

W. 

49    9  43 

8816 

50  33  37 

S80« 

51  57  44 

8394 

53  22    2 

nu 

Pollux 

£. 

71  22  37 

8138 

69  55    1 

8138 

68  27  25 

8137 

66  59  48 

1196 

Regulus 

E. 

108  13  46 

8094 

106  45  29 

8003 

105  17  10 

8001 

103  48  49 

806B 

14 

Venus 

W. 

101  43  38 

8475 

103    4  30 

8471 

104  25  26 

8467 

105  46  27 

tm 

Fomalhaut 

W. 

81  33  39 

8515 

82  53  47 

8500 

84  14    1 

8508 

85  34  23 

StfT 

aPegasL 

W. 

60  26  22 

8388 

61  51  46 

8381 

63  17  20 

8333 

64^    3 

3S14 

Pollux 

£. 

59  41  26 

8130 

58  13  41 

8110 

56  45  54 

8117 

55  18    5 

IIU 

Regulus 

E. 

96  26  17 

8078 

94  57  35 

8071 

93  28  50 

8067 

92    0   0 

1061 

Saturn 

E. 

120  42  19 

8119 

119  14  32 

8118 

117  46  38 

8107 

116  18  37 

3101 

15 

Fomalhaut 

W. 

92  17  36 

8474 

98  38  29 

8470 

94  59  27 

8467 

96  20  28 

3465 

a  Pe^ast 

W. 

71  54    2 

8176 

73  20  40 

8166 

74  47  28 

8161 

76  14  24 

SIN 

a  Anetis 

W. 

2820    6 

8111 

29  48    2 

8006 

31  16  14 

8087 

32  44  40 

Wi  1 

Pollux 

£. 

47  58  34 

8100 

46  30  35 

8108 

45    2  35 

8106 

43  34  35 

ties 

Regulus 

E. 

84  34  31 

8080 

83    5    8 

8035 

81  35  39 

8031 

80    6    5 

6096 

Saturn 

E. 

108  56  53 

8074 

107  28  12 

8060 

105  59  24 

8068 

104  30  29 

3097 

Jupiter 

E. 

112  51  22 

8089 

in  22  50 

8083 

109  54  28 

8076 

108  25  49 

son 

16 

Fomalhaut 

W. 

103    6    6 

8458 

104  27  17 

8450 

105  48  27 

8461 

1C7    9  35 

3461 

a  Peoasi 
a  Anetis 

W. 

83  31  14 

8119 

84  59    1 

8111 

86  26  57 

8106 

87  55    1 

3060 

w. 

40  10    0 

8037 

41  39  39 

8018 

43    9  29 

8009 

44  39  31 

6001 

Pollux 

E. 

36  14  44 

8117 

34  46  55 

8191 

33  19  11 

8136 

31  5133 

3ia 

Regulus 

E. 

72  36  31 

8997 

71    6  15 

9998 

69  35  53 

9086 

68    523 

aon 

Saturn 

E. 

97    4    5 

8090 

95  34  25 

8031 

94    4  38 

8014 

92  34  43 

90oel 

Jupiter 

E. 

101    0  42 

8089 

99  31  17 

8033 

98    1  44 

8036 

96  32    3 

3019 

17 

aPe^ 
a  Anetis 

W. 

95  17  17 

8066 

96  46    8 

8060 

96  15    6 

8055 

99  44  11 

9060 

W. 

52  12  12 

9960 

53  43.15 

9959 

55  14  28 

9946 

56  45  50 

9966 

Aldebaran 

W. 

20  26  19 

8364 

21  51  13 

6311 

23  17    9 

8173 

24  43  52 

31S8 

Regulus 

E. 

60  30  51 

9949 

58  59  34 

99U 

57  28  10 

9937 

55  56  38 

m\ 

Saturn 

E. 

85    3    4 

S974 

83  32  19 

9966 

82    1  26 

9961 

80  30  24 

9064 

Jupiter 
Spica 

E. 

89    1  33 

8985 

87  31    1 

9978 

86    0  21 

8971 

84  29  32 

3064 

E. 

114  31  27 

9986 

112  59  56 

9981 

111  28  16 

9938 

109  56  26 

9914 

18 

a  Pe^ 

a  Anetis 

W. 

107  11  16 

8033 

108  41    1 

8018 

110  10  51 

8015 

111  40  45 

3iai 

W. 

64  25  15 

8897 

65  57  38 

9889 

67  30  11 

9880 

69    255 

9833 

Aldebaran 

W. 

32    6  27 

8013 

33  36  24 

9096 

35    643 

9079 

36  37  29 

896 

Regulus 

E. 

48  17    2 

9001 

46  41  44 

9804 

45  12  18 

9887 

43  39  49 

3863 

Saturn 

E. 

72  53    6 

9930 

71  21  13 

9914 

69  40  12 

9907 

68  17    a 

t      9900 

Jupiter 
Spica 

E. 

76  53  14 

9939 

75  21  32 

9933 

73  49  41 

9915 

72  17  41 

990B 

E. 

102  14  54 

8879 

100  42    8 

9871 

99    9  12 

9865 

97  36    8 

3M6 

19 

a  Arietis 

W. 

76  49    5 

9834 

78  22  49 

9835 

79  56  44 

9816 

81  30  51 

9BB6 

Aldebaran 

W. 

44  15^ 

9894 

45  47  48 

9689 

47  20  30 

9871 

48  53  21 

\      9BS0 

Regulus 

E. 

35  55    9 

9858 

34  21  56 

9858 

32  48  37 

9840 

31  15  14 

I       9846 

Satuni 

E. 

60  34    5 

9868 

59    1    5 

9869 

57  27  57 

9855 

55  54  4C 

)       9B4S 

Jupiter 

E. 

64  35  25 

S873 

63    2  31 

9866 

61  29  28 

9859 

59  56  IC 

\      »l 

Spica 

£. 

89  48  18 

3818 

88  14  14 

9811 

86  40    0 

9804 

85    537     3W| 
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GKB£NWICH  MEAN  TIME. 

n 

LUNAS  B18TANCES.                                                                1 

1^ 

8ter*0  Nam 

ifl 

P.L. 

P.L. 

P.L. 

t 

P.L.    I 

♦■a 

12 

and 

Midiudit. 

or 

XVh. 

or 

xvinh. 

of 

XXIh. 

of 

Position. 

Cr 

Dur. 

DIff. 
$136 

Dur. 

Mff. 
3139 

Pollox 

E. 

TflS    2 

SIJS 

75^5^24 

74  17^46 

3138 

72°50'l^ 

ReguluB 

£. 

114    6  42 

ao9s 

112  38  28 

$007 

111  10  15 

3096 

109  42    1 

3066 

la 

a  Aquilo 

W. 

101  36  40 

3SM 

102  55  19 

$600 

104  13  53 

$606 

105  32  22 

3613 

Venus 

W. 

96  20  46 

8480 

97  41  24 

%m 

99    2    5 

$483 

100  22  49 

8478 

Fomalhant 

w. 

76  14  28 

SM4 

77  34    3 

$586 

78  53  47 

$539 

80  13  39 

3533 

aPcgasi 

w. 

54  46  31 

«n» 

56  11  12 

$365 

57  36    4 

$355 

59    1    8 

3347 

Pollux 

£. 

65  32  10 

$135 

64    4  31 

$134 

62  36  50 

$134 

61     9    9 

3133 

Begulus 

£. 

102  20  25 

S096 

100  51  58 

$083 

99  23  28 

$081 

97  54  55 

8077 

14 

Venus 

W. 

107    7  33 

aiM 

108  28  44 

$454 

109  50    0 

$448 

111  11  22 

8449 

Fomalhant 

W. 

86  54  50 

*I91 

88  15  24 

$486 

89  36    3 

$181 

90  56  48 

3478 

aPegasi 

W. 

66    8  56 

tJ05 

67  34  59 

$106 

69    1  11 

$190 

70  27  32 

8183 

Pollux 

£. 

53  50  14 

11 14 

52  22  22 

$113 

50  54  28 

3111 

49  26  32 

3110 

Regulus 

£. 

90  31     6 

SOM 

81)    2    4 

$054 

87  32  58 

$051 

86    3  48 

3045 

Saturn 

£. 

114  50  29 

1006 

113  22  15 

$009 

111  53  54 

8086 

110  25  27 

3080 

15 

Fomalhavt 

W. 

97  41  31 

$403 

99    237 

$461 

100  28  45 

$156 

101  44  55 

8486  ; 

aPej^asi 
a  Anetis 

W. 

77  41  29 

1146 

79    8  43 

$130 

80  36    5 

8133 

82    335 

3135    1 

W. 

34  13  20 

1066 

35  42  13 

$056 

37  11  17 

8047 

38  40  32 

3036 

PoUux 

E. 

42    6  35 

$106 

40  38  34 

$100 

39  10  :35 

8110 

37  42  38 

3113 

Begulus 

E. 

78  36  24 

$0-10 

77    636 

$014 

75  36  41 

8009 

74    6  40 

3003 

Saturn 

E. 

103    1  27 

$062 

101  32  18 

$045 

100    3    1 

8039 

98  33  37 

3083 

Jupiter 

£. 

106  57    3 

$064 

105  28    9 

$006 

103  59    8 

8053 

102  29  59 

8045 

16 

Fomalhant  W. 

108  30  43 

$464 

109  51  47 

$467 

111  12  48 

$171 

112  33  44 

i 

3476   , 

aPepw 
a  Anetis 

W. 

89  23  12 

$093 

90  51  31 

$066 

92  19  58 

8078 

93  48  34 

8073   1 

W. 

46    9  42 

loos 

47  40    3 

3068 

49  10  37 

9977 

50  41  19 

9966   • 

PoUux 

£. 

3024    3 

$143 

28  56  46 

$156 

27  29  46 

8173 

26    3    4 

3186   I 

Regulus 

E. 

66  34  42 

$973 

65    3  56 

9067 

6333    2 

9961 

62    2    0 

9955 

Saturn 

£. 

91    4  40 

$001 

89  34  29 

9004 

88    4    9 

9966 

86  33  41 

9961    1 

Jupiter 

£. 

95    2  14 

$013 

93  32  17 

$004 

92    2  11 

9996 

90  31  56 

3993   1 

1 

'    17 

aPeeasI 

a  Anetis 

W. 

Idl  13  22 

$044 

102  42  40 

$086 

104  12    5 

808$ 

105  41  37 

8037 

W. 

58  17  23 

$636 

59  49    6 

9030 

61  20  59 

9913 

62  53    2 

3005 

Aldebaran 

W. 

26  11  15 

$106 

27  39  15 

$060 

29    7  49 

$054 

30  36  55 

8033 

Rc^us 

E. 

54  24  58 

9m 

52  53  11 

3010 

51  21  16 

9913 

49  49  13 

3606 

Saturn 

E. 

78  59  13 

3047 

77  27  54 

9041 

75  56  27 

9934 

74  24  51 

3937 

sspica 

£. 

82  58  34 

3606 

81  27  28 

9050 

79  56  12 

9943 

78  24  47 

9936 

£. 

106  24  26 

9606 

106  52  17 

9000 

105  19  58 

9994 

103  47  31 

9886 

18 

aPegasi 
a  Anetis 

W. 

113  10  44 

$007 

114  40  48 

$003 

116  10  57 

$000 

117  41  10 

2997 

W. 

70  35  48 

3606 

72    8  52 

9857 

73  42    6 

9849 

75  15  30 

9641 

Aldebaran 

W. 

38    822 

S647 

39  39  41 

9033 

41  11  18 

9990 

42  43  12 

9907 

Segulus 

£. 

42    7    2 

9677 

40  34  14 

9671 

39    1  18 

9860 

37  28  17 

9863 

Saturn 

£. 

66  44  43 

9604 

65  12  16 

9867 

63  39  41 

9880 

62    6  57 

9874 

Jupiter 
Sptca 

E. 

70  45  32 

S901 

69  13  14 

9894 

67  40  47 

9887 

66    8  11 

9879 

E, 

96    2  53 

S649 

94  29  29 

9643 

92  55  55 

9886 

91  22  12 

9836 

'    19 

aArietis 

W. 

83    6    8 

9601 

84  39  35 

9703 

86  14  13 

9786 

87  49    1 

9775 

Aldebanm 

W. 

50  26  38 

S648 

52    0    4 

9837 

53  33  44 

9836 

55    738 

9816 

Regulus 

E. 

29  41  46 

9845 

28    8  16 

9844 

26  34  45 

9845 

25    1  15 

9845 

Saturn 

E. 

54  21  15 

S641 

52  47  42 

9837 

51  14    2 

9831 

49  40  15 

9837 

Jupiter 
.SpVca 

£. 

58  22  54 

9644 

56  49  23 

9838 

55  15  44 

9831 

53  41  57 

9835 

£. 

8:)  31    2 

9767 

81  56  17 

2779 

80  21  21 

2773 

78  46  16 

9763 
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-■ 

GREENWICH  MEAN 

TTMK 

LUNAR  DISTANCES. 

¥ 

19 

Star's  Naai» 

P.L. 

p.ii. 

P.I.. 

»,♦.             »  ^ 

and 

Noon. 

of 

inn. 

of 

Vlh. 

of 

IXh. 

of 

PodttoiL 

DIff. 

DIff. 

Diff. 

UK 

Man 

E. 

Il(f   3*2^ 

8066 

114°  34' 3^ 

8056 

113'  5'3i!f 

8047 

111°  36'  l& 

MM 

20 

a  Arietis 

W. 

89  24    1 

2T67 

90  59  12 

3760 

92  34  33 

9750 

94  10   6 

97« 

Aldebaran 

W. 

56  41  45 

3805 

58  16    6 

3705 

59  50  41 

9785 

61  25  29 

5774 

Saturn 

E. 

48    622 

9831 

46  32  22 

9816 

44  58  15 

3811 

43  24    1 

9806 

Jupiter 

Spica 

Mara 

E. 

52    8    1 

ssie 

50  33  56 

9811 

48  59  43 

9806 

47  25  22 

31W 

E. 

77  10  59 

9754 

75  35  31 

9746 

73  59  52 

9738 

7224   2 

7m 

E. 

104    7  25 

9894 

102  37    5 

9885 

101    6  34 

9976 

99  35  51 

snt 

21 

a  Arietis 

W. 

102  10  38 

9600 

103  47  19 

9688 

105  24  13 

9661 

107    1  18 

vn\ 

Aldebaran 

W. 

69  22  49 

9794 

70  58  57 

9114 

75  35  18 

9704 

74  11  53 

$m  [ 

Pollux 

W. 

28    4  21 

9876 

29  37  10 

9846 

31  10  35 

9894 

32  44  32 

Ml  1 

Saturn 

E. 

35  31  43 

9705 

33  57    9 

3795 

32  22  34 

9706 

3048    1 

9800 

Jupiter 

Spfca 

Mars 

E. 

39  31  43 

9779 

37  56  39 

3768 

36  21  30 

9766 

34  46  18 

«w 

E. 

64  22    2 

9666 

6245    3 

9«n 

61    7  52 

9609 

59  30  30 

«H 

E. 

91  59  20 

9890 

90  27  26 

3810 

88  55  20 

9801 

87  23   2 

9800 

22 

Aldebaran 

W. 

82  18    8 

9648 

83  56    4 

9639 

85  34  15 

9098 

87  12  39 

9811 

Pc^Iux 

W. 

40  41  14 

9705 

42  17  47 

9688 

43  54  43 

9973 

45  31  59 

9697 

IVlars 

E. 

51  20  31 

9619 

49  41  53 

9609 

48    3    1 

9599 

46  23  55 

9561 

E. 

79  38  15 

9840 

78    4  39 

9890 

76  30  49 

9818 

74  56  44 

9007 

Sux 

E. 

120    332 

9860 

118  32  16 

9980 

117    0  46 

9996 

115  29    3 

9017 

23 

Aldebaran 

W. 

95  28  14 

9860 

97    8    4 

9550 

96  48    8 

9588 

100  28  28 

iM 

PoUux 

W. 

53  43  20 

9566 

55  22  34 

9573 

57    2    6 

9569 

58  41  57 

9M7 

Re^us 

Spica 

Mars 

W. 

16  49  37 

9686 

18  26  36 

9648 

20    426 

9615 

21  43    0 

1(80 

E. 

38    5  11 

9585 

36  24  47 

3596 

34  44  10 

9516 

33    3  19 

9S0T 

E. 

67    2  51 

9758 

65  27  21 

3749 

63  51  37 

9731 

62  15  38 

9719 

Sun 

E. 

107  46  54 

9860 

106  13  44 

9846 

104  40  19 

9886 

103    6  38 

9890 

24 

Pollux 

W. 

67    5  41 

9489 

68  47  19 

3460 

70  29  16 

9457 

72  1131 

944S 

Kegulus 

W. 

30    3  57 

9487 

31  45  29 

9470 

33  27  25 

9453 

35    944 

9110 

Mars 

E. 

54  11  56 

9863 

52  34  26 

9661 

50  56  40 

9640 

49  18  39 

980 

Antares 

E. 

70    3  49 

9488 

68  21    9 

9405 

66  38  10 

9419 

64  54  53 

9401 

Sun 

E. 

95  14  20 

9763 

93  39    4 

9751 

92    332 

3788 

90  27  44 

9790 

25 

Pollux 

W. 

80  47    4 

9884 

82  31    1 

9899 

84  15  16 

9860 

85  59  48 

9UI 

Begulus 

W. 

43  46  30 

9866 

45  30  51 

9855 

47  15  30 

9343 

49    027 

9W 

Mars 

E. 

41    4  49 

9574 

39  25  19 

9564 

37  45  35 

9554 

36    537 

9540 

Antares 

E. 

56  14  15 

9843 

54  29  18 

3389 

52  44    5 

9390 

50  58  35 

9008 

Sun 

E. 

82  24  36 

9663 

80  47    9 

9659 

79    9  25 

9640 

77  31  25 

9899 

26 

Pollux 

W. 

94  46  30 

99M 

96  32  87 

9984 

98  19    0 

2974 

100    5  38 

9908 

Regulus 

W. 

57  49  45 

2270 

59  36  28 

9968 

61  23  28 

3348 

63  10  44 

9907 

Antares 

E. 

42    7  10 

9966 

40  20    8 

9947 

38  32  51 

2387 

36  45  19 

9998 

Sun 

E. 

69  17  21 

9560 

67  37  44 

9558 

65  57  52 

3548 

64  17  45 

9087 

27 

Remilus 
Spfca 

W. 

72  10  51 

9180 

73  59  34 

9181 

75  48  30 

9173 

77  37  38 

9180 

W. 

18  12  12 

9990 

19  59  56 

9918 

21  48    4 

3198 

23  36  34 

9186 

Antares 

E. 

27  44  28 

9180 

25  55  45 

9184 

24    6  53 

3177 

22  17  51 

9m 

Sun 

E. 

55  53  34 

9468 

54  12    4 

9479 

52  30  21 

9470 

50  48  26 

9MI 

28 

Begnlus 
Spica 

W. 

86  46    0 

9184 

88  36    7 

9199 

90  26  22 

9195 

92  16  43 

\      VM 

W. 

32  43  21 

9188 

34  33  22 

9139 

36  23  33 

9136 

38  13  53 

\      9191 

i 

Sun 

E. 

42  16  15 

9439 

40  33  22 

9494 

38  50  21 

9419 

37    7  14 

9414 
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GREENWICH  MSAN  TIME, 


LUNAB  mSTAJSCES. 


19 
20 


21 


24 


» 


26 


27 


98 


Star^Nam 


Mara 


E. 


a  Arietis  W. 

Aldebaran  W. 

Saturn  B. 

Jupiter  B. 

SiMKA  E. 

Man  E. 

a  Arietis  W. 

Aldebaran  VT. 

PoBux  W. 

Saturn  B. 

Jupiter  B. 

Spna  £. 

Man  B. 

Aldebaran  AT. 

Pb»ux  Tf. 

Spiea  E. 

mn  R 

Bxrs  E. 

Aldebaran  W. 

Pollux  W. 

BmihiB  AT. 

Smea  E. 

Mari  E. 

Son  E. 

FoQux  W. 

Begolus  W. 

Mars  E. 

Antares  E. 

Smr  E. 

Fblkx  W. 

Beguhu  W. 

Mars  E. 

Antares  E» 

SvK  E. 

PoDox  W. 

Begolos  W. 

Antares  E. 

Scif  E. 

Begnlos  W. 

Sp^  W. 

Antares  E 

Sun  E. 

Bemlofl  W. 

^a  W< 

Sun  E. 


Midnigbt. 


lid"  6*5^ 


95  45  49 

63  0  31 

41  49  41 

45  50  53 

70  48  1 

98  4  56 

108  88  36 

75  48  40 

34  18  59 

29  13  33 

33  11  4 

57  52  55 

85  50  30 

88  51  18 
47  9  36 
44  44  37 
73  22  25 
113  57  6 

102  9  2 
6022  5 
23  22  10 
31  22  16 
60  39  24 

101  32  42 

7354  3 
36  52  24 
47  40  23 

63  11  19 
88  51  39 

87  44  36 
50  45  43 
34  25  27 
49  12  49 
75  53  9 

101  52  28 

64  68  16 
34  57  33 
62  87  23 


79  26  58 
25  25  24 

20  28  42 

49  6  20 

94  7  11 
40  420 
3524  1 

P.L. 
DV. 


91M 
9764 
9S03 
91SS 

sm 

SS06 


9SS1 
2T7S 
9SO0 
S1S4 
9S49 


9S01 

asis 

3tfr4 

91S6 
9906 

9ftlS 
9089 
9064 
9499 
9T0e 
9819 


9616 
9969 
9734 


9817 
9fiS6 


9616 


9997 
9997 


9109 
9178 
9170 
9456 

9118 

9ne 

9419 


XVk- 


108°  3^  if 

97  21  44 

64  35  46 

40  15  16 
44  16  16 
69  11  48 
96  33  50 

110  16  5 
77  25  41 
35  53  55 
27  39  13 

31  35  49 
56  15  7 
84  17  45 

90  30  11 
48  47  32 
43  5  6 
71  47  52 
112  24  55 

103  49  50 
62  232 
25  1  54 
29  41  1 

59  2  55 
99  58  30 

75  36  52 
38  35  25 

46  1  52 
61  27  28 
87  15  18 

89  29  40 
52  31  17 

32  45  4 

47  26  48 
74  14  36 

103  39  31 
66  46  3 

33  935 

60  56  46 

81  16  28 
27  14  32 
18  39  30 
47  24  3 

95  57  43 

41  54  52 
33  40  43 


P.L. 
of 


9t36 
9T54 
9799 
9788 
9T19 
9948 


9rr4 

9769 
981A 
9168 
9610 


9191 

9«29 

9864 

*  9IB6 


9^ 
9489 
9697 
9801 

9«9 
9409 
9S07 

am 

9701 


9949 

9917 
9S11 
9616 

9191 
9168 
9170 

9448 

9116 
9114 
9109 


xvnifc- 


107''  7'3f 

96  57  50 
m  11  14 
38  40  47 

42  41  32 

67  35  24 
95    232 

111  53  46 
79  ^56 
37  29  17 
26    5    5 

30  033 
54  37  7 

82  44  48 

92  9  18 
50  25  48 
41  25  21 
70  13  6 
110  52  29 

105  30  53 
63  43  17 

26  42  8 

27  59  33 
57  26  11 
98  24  3 

77  19  59 
40  18  47 

44  23  6 
59  43  20 

85  38  40 

91  15  1 
54  17  9 

31  4  30 

45  40  31 
72  35  47 

105  26  46 

68  34  5 
31  21  24 
59  15  55 

83  6  9 
29  3  55 
16  50  18 
45  41  36 

97  48  19 

43  45  30 
31  57  21 


P.t. 

of 

DUE. 


3918 

9T17 
9744 
9797 
9189 
9904 


9644 
9668 
9741 
9927 
9168 
9SS9 


9681 
9618 
9863 
9776 


9497 
9607 


9489 
9686 


9816 
9994 
9»0 
99:f7 
9698 

9940 
9998 
9904 
9607 

9146 
9164 
9U9 
9441 

9118 
9110 
9407 


XXIb. 


105V  3l 

100  34  8 
67  46  55 
37  6  15 

41  6  41 
65  58  49 
93  31  2 

113  31  41 

80  40  25 
39  5  3 
24  31  12 
28  25  17 
52  58  56 

81  1138 

98  48  39 
52  4  25 
39  45  22 
6838  6 

109  19  49 

107  12  11 
65  24  20 

28  22  49 

26  17  54 

55  49  11 
96  49  20 

79  323 

42  229 

42  44  5 
57  58  56 
84  1  46 

93  037 

56  3  18 

29  23  44 

43  53  58 

70  56  42 

107  14  14 
70  22  21 

29  33  2 

57  34  51 

84  56  0 

30  53  32 
15  1  9 
43  59  0 

99  38  09 
45  36  14 
30  13  56 


p.z.. 

of 


SK7Q7 
9736 
Sf797 
9777 
9696 
9999 


9668 

9799 
9849 
9764 
9699 
9860 

9671 
9600 
9644 
9764 

9679 


9494 
96M 

9478 
9674 
9n6 

9896 
9889 
9666 
9864 
9678 

'9894 
9981 
9611 
9907 
9561 

9989 
9198 
9106 

9497 

9139 
9146 
9178 
9436 

9111 
9106 

9405 


28 
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JANUARY. 


App«nat 
lUghC 


Noon. 


h  m  I 
16  32  15J21 
16  37  27.37 
16  42  40.47 
16  47  54.55 
16  53  9.57 

16  58  25.49 

17  3  42.29 
17  8  59.90 
17  14  18.28 
17  19  37.36 

17  24  57.10 
17  30  17.45 
17  35  38.40 
17  40  59.88 
17  46  21.81 

17  51  44.13 

17  57  6.81 

18  2  29.81 
18  7  53.04 
18  13  16.46 

18  18  40.00 
18  24  3.60 
18  29  27.23 
18  34  50.82 
18  40  14.33 

18  45  37.69 
18  51    0.85 

18  56  23.75 

19  1  46.35 
19    7    8.57 


31  19  12  30.38 

32  19  17  51.73 


Var.  of 

for  1 
Hoar. 


Noon. 


984-20 


i3.S 

[8.036 

3.066 

13.106 

.3.144 

3.189 
3.318 
iS.349 
3.380 
13.809 

3.386 
8.860 
3.884 
[3.404 
3.431 

13.488 
13.453 
13.463 
13.473 
13.478 

13.483 
3-188 
3.484 
3*481 
3.476 

18.469 
3.460 
13.448 
3.433 
13.416 

[3*899 
[3.378 


Appu'CTit 


J)ee\ 


Noon. 


28  45.7 
20  41  43.3 

20  54    6.3 

21  5  54.1 
21  17    6.0 

21  27  41.5 
21  37  40.1 
21  47    1.4 

21  55  44.9 

22  3  50.2 

22  11  16.8 
22  18  4.3 
22  24  12.3 
22  29  40.5 
22  34  28.7 

22  38  36.6 
22  42  3.8 
22  44  50.3 
22  46  55.7 
22  48  20.1 

22  49  3.2 
22  49  5.0 
22  48  25.2 
22  47  4.2 
22  45    1.7 

22  42  17.9 

22  38  52.6 

22  34  46*1 

22  29  58.3 

22  24  29.6 

22  18  20.2 
-22  11  30.3 


YmrM 

fori 
Hoar. 


Noon. 


83.11 
81.68 
80.33 
38.74 
97*34 

35.71 
34.16 
93.60 
91*09 
19*41 


Meridian 


h  m 
21  49*0 
21  50.2 
21  51.5 
21  52.8 
21  54.1 

21  55.5 

21  66.8 

21  58.2 

21  59.5 

22  0.9 


17*79 

16< 

14.60 

19.84 

11*17 

9.48 
7*78 
6*08 
4*87 
9*65 

-0*98 

+0*79 

9*51 

4*94 

5*96 

7*69 
9*41 
11*13 
13*84 
14*56 

16*94 
17*92 


16.22 


22  2.3 
3.7 
22  5.1 
22    6.5 

22    7.9 

22  9.4 
22  10.8 
22  12.3 
22  13.8 
22  15.2 

22  16.7 
22  18.1 
22  19.5 
22  21.0 
22  22.5 

22  23.9 
22  25.4 
22  26.8 
22  28.2 
22  29*6 

22  31.1 
22  32.4 


Day  of  Month,  Ist. 


Semidiam. 
Hor.  Par. 


6.4 
6.4 


6th. 


6*2 
6*3 


llth. 


6*1 
6.2 


loth. 


6.0 
6.1 


9lBt. 


5.9 
6.0 


2)6th. 


5.8 
5.9 


3l8k. 


5.7 

5.8 


FEBRUARY. 


Appanbt 
Ulght 


19  17  51.73 
19  23  12.54 
19  26  32.78 
19  33  5240 
19  39  11.36 

19  44  29.59 
19  49  47.07 

19  55    3.75 

20  0  19.57 
20    5  34.52 

20  10  48^ 
20  16  1.64 
20  21  13.74 
20  26  24.84 

20  31  34.90 

20  36  43.92 
20  41  51.86 
20  46  58.71 
20  52  4.46 

20  57    9.08 

21  2  12.60 
21  7  14.96 
21  12  16.21 
21  17  16.32 
21  22  15.32 

21  27  13.20 
21  32  9.97 
21  37  5.62 
21  42  0.16 
21  46  53.63 

21  51  46.03 
21  56  37.39 


Fu.of 

ftnl 
Hoar. 


18*878 
18*865 
13*830 
18*304 
18*974 

13*944 
18*919 
18*177 
13*141 
18.106 

18*065 
18*094 
19.988 
19*941 
19*806 

19*853 
19*808 
19*763 
19*716 
19*670 

19*698 
19*573 
19*538 
19*481 
19.485 

19< 

19*849 

19*995 

19.950 

19*905 

19.169 
19*118 


-22  11  30.3    17*99 
22     4     0.0|  19*50 


Apiwrmi 


fori 
Hoar. 


Noon. 


21  55  49*8 
21  46  59.7 
21  37  30.3 


PUMgB. 


h  m 
22  324 
22  83.8 


91.951  22  35.2 
22  36^ 

22  380) 


93.91 
94.54 


21  27  21.9  96*15 
21  16  34.9|  77*75 
21    5    9.891 
20  53    7.1  M 
20  40  27*0  89*48 

20  97  10.2  83*94 

20  13  17.ll  35*45 

19  68  48.3!  86*98 
19  43  44*6,  88*89 
19  28    6.3  81 

19  11  54.0  41*91 
18  55  8.3  49*59 
18  37  49.7|  43.94 
18  19  59.0  45*17 
18    1  36.8  46.61 

17  42  43-6|  47*64 

17  23  20.6;  49*06 

17    3  27.7|  50*80 

16  43  6.0  51*49 

16  22  16.0  59.66 

16  0  56.5!  68.79 
15  39  14U)j  64*90 
15  17  3.3|  55*96 
14  54  27.3  57*09 
14  31  26.4  56.04 


22  39.3 
22  40.7 
22  424) 
22  43.3 
29  44.6 

29  45.9 
22  47.1 
22  484 
22  49^ 
92  50.8 

29  52.0 
22  53J2 
9954.3 
22  55.5 
99  56.7  i 

22  57.8 

22  58*8 

22  59.9 

23  0.9 
23  01.9 


14    8     1.4 
-13  44  13.1 


69*08 


9.9 

3.8 
4*8 
6.7 
6.7 


23   7.5 
23   8.4 


Day  of  the  Month, 


6fh. 


Semidi*meter  5^ 

Horiiontal  Parallax     5.7 


lOlb. 


5.6 
5.6 


IMb. 


5.6 
6.6 


6.4 
6.5 


54 
54 


J 
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GREENWICH  MEAN  TIMR 

• 

MABCa 

APRIL.                                    1 

i 

^SST"' 

IVA 
for  J 
Hoax 

t 

fori 
Hour. 

Meridian 
FUiBge. 

4 

1 

Aioension. 

HJi 
fori 
Hoax 

'  lificsr.. , 

fori 
Hoar. 

Moridiaa 
P>flaBge. 

iwMn* 

Nitan 

^          Noon. 

Noon. 

iVoon. 

Noot 

U             NOOH. 

Noor^ 

u 
74*84 

1 

h    m    • 
21  42    0.16 

O        1         H 

10-14  54  27.3 

67-03 

h     m 
23    5.7 

1 

h    m     • 
0    7    1.55 

■ 

0     1     II 
n  -  0  49  53.0 

k    m 
23  28.3 

2 

2146  53.63 

13«9C 

M    14  31  26.4 

66.04 

23    6.7 

2 

0  11  33.90 

11*84 

16-0  20    7.5 

74*48 

23  28.9 

3 

21  51  46.03 

13.11 

B    14    8    1.4 

60^)8 

23    7.5 

3 

0  16    6.15 

11*84 

13+  0    9  39.5 

74.47 

23  29.5 

4 

21  56  37.39 

13.1] 

e    13  44  13.1 

69*98 

23    &4 

4 

0  20  38.34 

11*84 

13      0  39  27.1 

74*48 

23  30.0 

5 

22    1  27.69 

13.01 

r4    13  20    2.3 

60*91 

23    94 

5 

0  25  10.55 

11*84 

13      1    9  14.8 

74*48 

23  30.6 

6 

22    6  16.96 

13.« 

n    12  55  29.6 

01.80 

23  10.3 

6 

0  29  42*76 

11*84 

13      1  39    2.2 

74*46 

23  31.2 

7 

22  11    5.19 

11«« 

N>    12  30  35.8 

03.07 

23  11.2 

7 

0  34  15.02 

11*84 

16       2     8  48.5   74*88 

23  31*8 

8 

22  15  52.47 

11^ 

10    12    5  21.5 

68.61 

23  12.0 

8 

0  38  47.37 

11*« 

)i      2  38  324 

74.37 

23  324 

9 

22  20  38.78 

lum 

N)    11  39  47.5 

04*81 

23  12.8 

9 

0  43  19.89 

11*8( 

X)       3     8  13*5   74*14 

23  33.0 

10 

22  25  24.12 

n^r 

ro   11  13  54.8 

06.07 

23  13.6 

10 

0  47  52.62 

11*8( 

w      3  37  51.1 

78*96 

23  33.6 

11 

22  30    8.52 

ii.a 

11    10  47  44.1 

06*81 

23  14.4 

11 

0  52  25.56 

11*8- 

n     4    7  24.7 

78*79 

23  34.2 

12 

22  34  52.02 

H.7J 

M    10  21  16.1 

00.61 

23  15.2 

12 

0  56  58.74 

ll*» 

»     4  36  53.4 

78*60 

23  34.9 

13 

22  39  34.64 

IhH 

»     9  54  31.6 

07*19 

23  15.9 

13 

1    1  32.21 

11*4( 

»     5    6  16.3 

78.83 

23  35.5 

14 

22  44  16.42 

11.75 

a     9  27  31.0 

07*84 

23  16-7 

14 

1    6    6.03 

11*4 

17     5  35  32.7 

73*08 

23  36.2 

15 

22  48  57.36 

11^ 

10     9    0  15^ 

23  17.4 

15 

1  10  40.24 

ll*4i 

14     6    441*9 

73*73 

23  36.8 

16 

22  53  37.54 

ll.« 

w     8  32  45.1 

23  18.1 

16 

1  15  14.85 

11*« 

SI     6  33  434 

73*88 

23  374 

17 

22  58  164)6 

11*«£ 

n     8    5    1.3 

09.69 

23  18.8 

17 

1  19  49.92 

11*4' 

ri      7    2  364 

73*03 

23  38.1 

18 

23    2  55.64 

Il.« 

n     7  37    4.6 

70*13 

23  19.5 

18 

1  24  2548 

11*41 

»      7  31  20*2 

71*03 

23  38.8 

19 

23    7  33.62 

ll*« 

»     7    855.8 

70*01 

23  20.2 

19 

1  29    1.57 

11*6 

14      7  59  54*0 

71*19 

23  39.5 

20 

23  12  10.95 

1I*« 

13     6  40  354 

71*07 

23  20.9 

20 

1  33  38.22 

11*64 

W      8  28  17.2 

70*73 

23  40.2 

21 

23  16  47.64 

n.ft 

17     6  12    4.2 

71*61 

23  21.5 

21 

1  38  1547 

11*0< 

S8     8  56  28.8 

70.38 

23  40.9 

22 

23  2123.76 

IMl 

M     5  43  23U) 

71*91 

23  22.2 

22 

1  42  53.38 

ll*« 

)0     9  24  28.3 

00*71 

23  41.5 

23 

23  25  59.34 

11.4' 

r3     5  14  32.6 

73*38 

23  22.8 

23 

1  47  31.95 

11*0: 

»     9  52  15.1 

09.17 

23  42.2 

24 

23  30  34^ 

11.4i 

n     4  45  334 

73.08 

23  23.5 

24 

1  52  11.23 

11*« 

>3    10  19  484 

08.69 

23  42.9 

25 

23  35    8.99 

11«« 

11     4  16  2&2 

73*90 

23  24.1 

25 

1  56  51.27 

11.0( 

34    10  47    7.3 

01.97 

23  43.7 

26 

23  39  4346 

11-4 

10     3  47  11.8 

78*38 

23  24.7 

26 

2    1  32.11 

11*7 

18    11  14  11.1 

07*88 

23  444 

27 

23  44  16^ 

11^ 

M      3  17  50.9 

78*49 

23  25.3 

27 

2    6  13.76 

11*7 

M    11  40  59.3 

66*66 

23  45.2 

28 

23  48  50^ 

11.81 

37     2  48  24.1 

78*72 

23  25.9 

28 

2  10  56.24 

11*7 

»    12    7  31.1 

66*97 

23  46.0 

29 

23  53  23.53 

ii.r 

rft     2  18  52.2 

78*93 

23  26.5 

29 

2  i5  39.62 

11.8 

n    12  33  45.7 

66*33 

23  46.8 

30 

23  57  56.41 

11.81 

16     1  49  15.9 

74*00 

23  27.1 

30 

2  20  23.94 

11.8( 

B4    12  59  42.3 

04*47 

23  47.6 

31 

0    2  29U>7 

11*81 

n     1  19  36.0 

74*98 

23  27.7 

31 

2  25    9.17 

11*9( 

M    13  25  20.3 

08*68 

23  484 

32 

0    7    1.65 

11« 

n- 0  49  53.0 

74*84 

23  28.3 

32 

2  29  55.32 

ll.» 

14+13  50  38.9!  03.86 

23  49*2 

BUT  of  «■>»  Month,      M. 

rth. 

DIth. 

ITth. 

AM. 

»V<h. 

Dajorthelfooth,     1st. 

eth 

II 
5.0 

11th. 

6.0 

lath. 
5.0 

Alst. 

26th. 

a 
5.3 

fi 
5.2 

5.2 

n 
5.1 

M 

5.1 

S& 

midiameter       5.1 

5.0 

N 

4.9 

Hor.  Parallax      5^ 

5^ 

5.3 

5.2 

5.2 

5.1 

He 

tr.  Parallax       5.I 

5.1 

5.0 

5.0 

5.0 

5.0 

220 


VBIfUS,    1861. 


GBEENWICH  MXAK  TTME, 

MAT, 

JUNK. 

I3 

1^ 

Ibri 

Hoar. 

De^KvSon. 

fori 
Hoar. 

Veridiaa 

1 

Appuvtat 
iUght 

Vat,  of 

HA. 

Hour. 

IMCiltai.     fori 
Hour. 

MM4lai 

^ 

fMii«^ 

% 

^ 

iV0#M> 

XwPOfk 

IVMMa 

No9m. 

^ 

iVo#M* 

iwiM. 

it^m. 

1 

^  i 

H      1 

Ntm^ 

h    m    ■ 

■ 

0       1        H 

H 

h     m 

k    m     ■ 

1 

0      1 

u 

h  & 

1 

2  25    9.17 

11.904 

4-13  25  20.3 

68.68 

23  48.4 

1 

5    1  16.96 

18.986 

+22  69  37^  34.51 

0  31.5 

2 

2  29  55.32 

n.M4 

13  50  38.9 

63*8» 

23  49.2 

2 

5    6  34.96 

18.965 

23     9     6.0^39.84 

0219 

3 

2  34  42.48 

11.967 

14  15  37.3 

69.00 

23  50.1 

3 

5  11  53.68 

18.994 

23  17  54*0 

91.18 

0  94.3 

4 

2  39  30.68 

W.0J9 

14  40  14.9 

61.11 

23  51.0 

4 

5  17  17.07 

18.831 

23  26    1.6 

19*47 

0a5.7| 

5 

2  44  19.88 

I3.V71 

15    4  30-7 

60*19 

23  51.9 

5 

522  334)8 

18.845 

23  39  284 

17*78 

0  27.1| 

6 

2  49  10.10 

13.116 

15  28  24.1 

99.34 

23  52.8 

6 

5  27  53*64 

18.966 

23  40  13.9 

16*08 

098.5! 

7 

2  54  01.45 

».1«3 

15  51  54.3 

66.96 

23  53.7 

7 

5  33  14*69 

18.886 

23  46  17.8 

U.39 

0  99.8 

8 

258  53.86 

13.907 

16  15  00.6 

07*36 

23  54.6 

8 

5  38  36*19 

18.404 

23  51  40.0 

19*54 

0  31^ 

,    9 

3    3  47.40 

13.903 

16  37  424 

66*31 

23  55*6 

9 

5  43  66.08 

18.417 

23  66  20.1 

10*79 

om 

;io 

3    8  42.03 

13*999 

16  59  58.9 

66*14 

23  56.6 

10 

5  49  20.30 

18.481 

24    0  184);   9.01 

! 

0  34.1 

11 

3  13  37.75 

19.845 

17  21  49.1 

64*09 

23  57.6 

11 

6  54  42.79 

13.441 

24    8  334'   7.JS 

035i( 

12 

3  18  34.58 

13.S91 

17  43  124 

23  58.6 

12 

6    0    649 

18.460 

24    «    6.1    5.47 

036.9 

13 

3  23  32.52 

13*497 

18    4    8*1 

•1*78 

23  59.7 

13 

6    5  28.34 

18.464 

24    7  55.8';   8.68 

0384 

14 

3  28  31.57 

13.494 

18  24  35^ 

80.54 

14 

6  10  61.28 

18.466 

24    9    24)'   1.80 

0  39^ 

15 

3  33  31.76 

13.i91 

18  44  34.2 

49*89 

0    0.7 

16 

6  16  14JM 

18.456 

24    9  26.9+6.11 

0  4U 

:  16 

3  38  33.10 

13.678 

19    4    3.1 

48*07 

0    1.8 

16 

6  21  37.17 

13.464 

24    9    84) -1.68 

0  4S.7 

17 

3  43  35.54 

13.634 

19  23    1.5 

46*78 

0    2.9 

17 

6  26  59.99 

13.447 

24     8     6*1;    8*47 

044JK 

18 

3  48  39.08 

13*670 

19  41  28.7 

46*47 

0    4.1 

18 

6  32  22.64 

18.489 

24    6  21.2*   5*31 

045.6 

19 

3  53  43.72 

\3.716 

19  59  24.3 

44*14 

0    5.3 

19 

6  37  454)7 

13*430 

24    8  63.3*   7.M 

0  47.0 

90 

3  58  4946 

13.769 

20  16  47.6 

49*78 

0    64 

20 

6  43    7.25 

18*418 

24    0  42*8;   8.81 

0484 

31 

4    3  56.29 

13.806 

20  33  37.9 

41*40 

0    7.5 

21 

6  48  29.12 

18*408 

23  66  49.7  lo^n 

049^ 

22 

4    9    4.17 

13.810 

20  49  544 

89*97 

0    8.7 

22 

6  53  50.59 

18*984 

23  68  13.8  13*88 

0  5U 

83 

4  14  13.10 

13.699 

21    5  36.7 

88*58 

0    9.9 

23 

6  59  11.58 

18*864 

23  46  65.5'  14.14 

0  59.7| 

24 

4  19  23.05 

13.986 

21  20  44.1 

87.06 

0  11.2 

24 

7    4  82.07 

18*848 

23  40  65.1  15*89 

0  54  J 

25 

4  24  34.03 

13.978 

21  35  15.8 

86*56 

0  124 

25 

7    9  62.02 

18.819 

23  34  12.9  17.01 

0  5551 

26 

4  29  46.00 

18^)19 

21  49  1142 

0  13.7 

26 

7  15  11.38 

18.998 

23  26  48.9  19*86 

0S6£ 

27 

4  34  58.94 

U'OW 

22    2  30.2 

83*59 

0  14.9 

27 

7  20  30.08 

18.900 

23  18  43.5;  91*08 

05as 

28 

4  40  12.81 

18.697 

22  15  124 

80*96 

0  16.2 

28 

7  25  48.06 

18.988 

23    9  57.0,93.78 

099i 

29 

4  45  27.58 

18.188 

22  27  16.6 

99*87 

0  17.5 

29 

7  31    5.27 

18.901 

23    0  29.7|  94-41 

]    0.8 

30 

4  50  43.21 

18.169 

22  38  42.4 

97.77 

0  18.8 

30 

7  36  21.71 

18.167 

22  69  22.1 

96*18 

1    2.1 

31 

4  55  59.69 

18.909 

22  49  29.6 

96*15 

0  20.2 

31 

7  41  37.32 

18.183 

22  39  84.5 

97*80 

1    3.5 

32 

5    1  16.96 

18.996 

+22  59  37.6 

34.51 

0  21.5 

32 

7  46  52.07 

18H)95 

+22  28    7.6  99*44 

1    4.9 

Tk^^mnt^UL 

61k.    ] 

lUh. 

II 

4.9 

161k. 

4.9 

21jt. 

4.9 

m 

aou 

N 

4.9 

8Ut 

Si7or«k»llbBai,    5*. 

1 

Mk. 

II 
54) 

IBtk. 

jr 

64) 

801k.  « 

M^ 

m^\ 

Sei 

nidiam.    4.9 

N 

4.9 

4.9 

Sei 

nidiAmettr       5^ 

5I0 

II 
5.1 

1 

5.1 

Ho 

r.  Par.     &0 

6.0 

5U) 

54) 

54) 

5.0 

5.0 

Ho 

r.PualUx       64) 

64) 

6.1 

5.1 

5.1 

5i 

yjBNVS,    1861. 


221 


1      _..^      1 

JULY. 

AUGUST.                                 1 

^ 

s 

V*r.of 
[LA. 
fa  1 

Hour. 

jt'S^, 

fori 

MfitidiUL 

t 

s 

Tar.  of 
foci 

Tii.of 

Appamit        D«c. 

DecUtdtltm,      tat  1 

Hoar. 

.  .                       1 

Noam. 

JV^««. 

I^mm. 

N»mu 

iV-wt 

Nftm^ 

JV^IM. 

4.3 

Itmm. 

1 

h    m    ■ 
7  41  37^ 

s 
1S.1S3 

+2Sd9^iJ^ 

arr.8D 

I     m 
3.5 

1 

h    m     s 
10  15  24.94 

■ 
11.846 

0        1 

+12  25  5 

u 
86*78 

h    m 
L  35.2 

2 

7  46  52.07 

18.«05 

22  28    7.5 

88.44 

4.9 

2 

10  20    3.89 

11.603 

11  69     2.3  87*66 

L  35.9 

3 

7  52    5.90 

1«.«6A 

22  16    1.3 

81.08 

6.2 

3 

10  24  41.83 

11.661 

11  31  51.8  68*81 

L  36.5 

4 

7  57  18.73 

».M8 

22    3  16.5 

8S.M 

7.4 

4 

10  29  18.79 

11.683 

11    4  23.3  68.06 

L  37.2 

S 

8    2  30.53 

it^no 

21  49  53.6 

84*31 

8.7 

5 

10  33  54.80 

11.48] 

10  36  37.5  88.76 

I  37.9 

6 

8    7  41.30 

i%mn 

21  35  53.1 

88.78 

09.9 

6 

10  38  29.87 

11.448 

10    8  35.3  70.43 

I  38.5 

i    ^ 

8  12  51.02 

1S.M3 

21  21  15.5 

17*88 

11.2 

7 

10  43    4.06 

11.406 

9  40  na  71.OT 

I  39.1 

8 

8  17  59.65 

l%tM 

21    6    1.5 

88.68 

12.4 

8 

10  47  37.36 

11.870 

9  11  44.0|  71.6^ 

I  39.7 

I    9 

8  23    7.15 

».?» 

20  50  11.5 

40.81 

13.5 

9 

10  52    9.84 

11«6 

8  42  56.6  73^38 

I  40.3 

10 

1 

8  28  13.51 

13*741 

20  33  46.3 

41.77 

14.7 

10 

10  56  41.50 

11*888 

8  13  65.7  73*88 

L  40.9 

1 

;  11 

8  33  18.71 

13^1 

20  16  46.5 

48.38 

15.8 

11 

11    1  12.38 

11.871 

7  44  42.1  78.83 

I  41.5 

12 

8  38  22.70 

13.S41 

19  59  12.5 

44.68 

17.0 

12 

11    5  42.51 

11*341 

7  15  16.3  78.81 

I  42.0 

13 

8  43  25.47 

i%tw 

19  41    4.9 

48*98 

18.1 

13 

11  10  11.96 

11.818 

6  45  39i  74.37 

I  42.6 

14 

8  48  27.00 

19.M8 

19  22  24.6 

47.88 

19.1 

14 

11  14  40.74 

11.186 

6  15  51.41  74.78 

L  43.1 

13 

8  53  27.29 

13-487 

19    3  12.2 

48.67 

20.2 

15 

11  19    8.86 

11.169 

5  45  63.8 

T»^ 

I  43.6 

.  16 

856  26*37 

IMM 

18  43  28.4 

48.97 

21.2 

16 

11  23  36.36 

11.186 

5  15  46.9 

74.46 

44.2 

17 

9    3  24.21 

13484 

18  23  13.7 

61.34 

22.3 

17 

11  28    3.33 

11.114 

4  45  31.5  76.81 

L  44.7 

18 

9    8  20.79 

ISOtl 

18    2  29.0 

83.47 

23.2 

18 

11  32  29.82 

114M 

4  16    8.2  78.13 

45.2 

19 

9  13  16.09 

13«3fT8 

17  41  14.9 

68.68 

24.1 

19 

11  36  55.82 

imn4 

3  44  37.8  76*40 

I  45.7 

20 

9  18  10.13 

13.06 

17  19  32.1 

64.86 

25.1 

20 

11  41  21.36 

11.866 

3  14     0.9  78.66 

46.2 

21 

9  23    2.92 

13.174 

16  57  21.4 

88*03 

26.1 

21 

11  45  46.53 

11.841 

2  43  18.3  76.88 

«.7 

>  22 

9  27  54.49 

13.198 

16  34  43.2 

87*16 

27.1 

22 

11  50  11.35 

ll^KK 

2  12  30.6  77.07 

47.2 

23 

9  32  44.82 

13.973 

16  11  38.3 

66.34 

28U) 

23 

U  54  35.85 

11^)16 

1  41  38.7  77*24 

L47.6 

24 

9  37  33.93 

13mt0 

15  48    7.6 

88*88 

28.9 

24 

11  59    0.07 

11.886 

1  10  43.1   77*87 

48.0 

i  ^ 

9  42  21.82 

11.871 

15  24  11.7 

60.84 

29.8 

25 

12    3  24.06 

10.887 

0  39  44.6 

77.48 

48.6 

126 

9  47    8.54 

11.831 

14  59  51.3 

61.84 

30^ 

26 

12    7  47.91 

10.091 

+  0    843.7 

77-67 

49.0 

1  27 

9  51  54.06 

11.878 

14  35    7.3 

88.88 

31.4 

27 

12  12  11.63 

10.886 

-  0  22  19.1 

77.63 

49.4 

28 

9  56  38.47 

11.836 

14  10    0.0 

88.37 

32.2 

28 

12  16  35.25 

10.864 

053  22.8 

77.66 

49.9 

29 

10    1  21.72 

11.780 

13  44  30.2 

84*18 

32.9 

29 

12  20  58.83 

10.883 

1  24  26.6 

77.64 

50.3 

30 

10    6    3.87 

11.384 

13  18  38.9 

68^n 

33.7 

30 

12  25  22.38 

18.883 

1  55  29.8 

77-63 

50.7 

31 

10  10  44.94 

11.888 

12  52  26.7 

65.68 

34.4 

31 

12  29  45.95 

10.986 

226  32.0 

77.66 

51.2 

32 

10  15  24.94 

11.848 

+12  25  54.3 

86.76 

— 

35.2 

32 

12  34    9.65 

10.091 

-  2  57  32.7  77.47 

51.7 

^ 

•r«billnittH    Slk. 

IMu 

If 
5.3 

2<Nh. 

H 

5.3 

M«k. 

aiKi. 

Stgr  or  «k»  Month,    4Ch. 

5.6 

14«h. 

IMh. 

Mlh. 

~i 

Sa 

5.2 

n 
5.4 

If 

5.5 

Semi^ameter      5I5 

5.7 

a 
5.6 

« 
5.9 

u 
6.1 

Hfl 

ar.BualUK       5JI 

5.3 

5.4 

5.4 

5.4 

M 

Hor.  PmbIUx       M 

6.7 

6.8 

5^ 

6.0 

6.1 

222 


VENUS,    ISftl. 


GREE]SrWICH 

MEAN  TIME. 

1 

SEFi'KMBEE. 

OCTOBEIL                           ' 

1 

Aacenaioii. 

fori 
Hour. 

VtrJJf 

Itec. 
fori 
Hour. 

Meridian 

5 

1 

Apptiredt 

Mgbt 
Awwoaion. 

Var  of 
K.A. 
fbrl 

Hour. 

Appannt     ,  Dec.  ] 
Hoar. 

HnMte 

>? 

Panage. 

>? 

1 

1 

NOOH. 

Noon. 

JVvOM* 

Noom, 

^ 

Noon. 

2W 

Noon* 

1 

1 

-I 

1    1 

Noon. 

h    m     ■ 

1 

O        1        M 

M 

b     m 

h    m     ■ 

■ 

0     1     J 

u 

h  m 

1 

12  34    9.65 

10.991 

-  2  57  32.7 

77.47 

1  51.7 

1 

14  49  42.76 

11.807 

-17  13  56.0  6O.73I 

2    94) 

2 

12  38  33.50 

10.996 

3  28  30.7 

77*84 

1  52.2 

2 

14  54  26.65 

11.861 

17  38    1.1 

69*60 

2  &8 

3 

12  42  57.47 

11.008 

3  59  25.2 

77*30 

1  52.7 

3 

14  59  11.62 

11.806 

18    1  41.1 

86*63 

2  106) 

4 

12  47  21.64 

11.01S 

4  30  15.7 

77-01 

1  53.1 

4 

15    3  67.67 

11*941 

18  24  554 

67.54 

2  11.4  j 

5 

12  51  46.07 

11.036 

5    1     1.7 

76*80 

1  53*5 

5 

15    8  44.80 

11.987 

18  47  43.2 

66.« 

2  m 

6 

12  56  10.76 

imn5 

5  31  42.3 

76*66 

I  54.0 

6 

15  13  33.04 

13.083 

19  10    3.5 

66.98 

213.1 

7 

13    0  35.76 

11^M9 

6    2  16.6 

76*39 

1  54.5 

7 

15  18  22.39 

13.078 

19  31  55.6  64*07 

2144) 

8 

13    5    1.15 

11.006 

6  32  44.0 

76*99 

1  55.0 

8 

15  23  12.81 

13.133 

19  53  19Jd\  69*88 

214.9 

9 

13    9  26.92 

11.063 

7    3    3.9 

76*66 

1  55.5 

9 

15  28    4.30 

13.168 

20  14  12.9  61*61 

215.8 

10 

13  13  53.12 

11*101 

7  33  15.4 

76.39 

1  55.9 

10 

15  32  56.87 

13.313 

20  34  36.5  60*34 

2  16.7 

11 

13  18  19.78 

11*131 

8    3  17.7 

74*89 

1  56*4 

11 

15  37  50.50 

13.356 

20  54  29.2  49HM 

8  17.7 

12 

13  22  46.94 

11.148 

8  33  10.5 

74*49 

1  56.9 

12 

15  42  45.16 

13.399 

21  13  50.31  47*70 

2  18.7 

1  ^^ 

13  27  14.64 

11*166 

9    2  52.9 

74.03 

1  574 

13 

15  47  40.85 

13.341 

21  32  39.0 

46.84 

219.7; 

14 

13  31  42.91 

11.101 

9  32  23.9 

73*54 

1  57.9 

14 

15  52  37.54 

13.868 

21  50  54.8 

44-96 

2  80.7' 

15 

13  36  11.79 

11.316 

10    1  42.9 

78*08 

1  58.5 

15 

15  57  35.24 

13.434 

22    8  36.9 

48.64 

2  81.7  ; 

16 

13  40  41.30 

11*344 

10  30  49.3 

79.49 

1  59.1 

16 

16    2  33.90 

13.463 

22  25  44.9 

49.1c 

22S.8 

1  ^^ 

13  45  11.49 

11.378 

10  59  42.4 

71*99 

1  59.7 

17 

16    7  33.48 

13.603 

22  42  17.9 

40*64 

223.8 

18 

13  49  42.39 

11.808 

11  28  214 

71*81 

2    0.3 

18 

16  12  34.00 

13.640 

22  58  15.5 

89*11 

284.9 

19 

13  54  14.03 

11.384 

11  66  45.6 

70*70 

2    0.8 

19 

16  17  35.42 

13.675 

23  13  37.0  87*61 

225.9 

20 

13  58  46.45 

11.868 

12  24  54.2 

70*09 

2    14 

20 

16  22  37.66 

13.609 

23  28-22.0  864M 

2  274) 

21 

14    3  19.69 

11.403 

12  52  46.5 

69*88 

2    2.0 

21 

16  27  40.66 

13.643 

23  42  29.7  34.6I 

288J 

22 

14    7  53.75 

11*437 

13  20  21.9 

68.61 

2    2.6 

22 

16  32  44.46 

13.675 

23  55  59.6  83.M 

2  89^ 

23 

14  12  28.67 

11-474 

13  47  39.6 

67.86 

2    3.2 

23 

16  37  49.06 

13*707 

24    8  bIJSil  81.3I 

um 

24 

14  17  45.52 

11.518 

14  14  38.8 

67.07 

2    3.9 

24 

16  42  54.30 

13*734 

24  21    4.3  99.71 

2  31.4 

25 

14  21  41.29 

11*683 

14  41  18.9 

66.36 

2    4.6 

25 

16  48    0.34 

13*760 

24  32  38^  98*01 

2m 

26 

14  26  19.02 

11*803 

15    7  39.1 

66.41 

2    5.3 

26 

16  53    6.87 

13*784 

24  43  32.5  9S.4! 

28%8 

27 

14  30  57.71 

11*683 

15  33  38.6 

64*68 

2    6.0 

27 

16  58  13.98 

13.804 

24  63  46.6  94*7^ 

2  354) 

28 

14  35  3742 

11*676 

15  59  16.8 

2    6.7 

28 

17    3  21.60 

13.837 

25    3  20.2 

93*01 

236^ 

29 

14  40  18.15 

11.719 

16  24  32.9 

63.70 

2    74 

29 

17    8  29.66 

13*844 

25  1^  13.1 

91*8< 

2  37^ 

30 

14  44  59.93 

11*763 

16  49  26.3 

61*78 

2    8.2 

30 

17  13  38.10 

13.868 

25  20  24.6 

19*0 

238J6 

31 

14  49  42.76 

11.807 

17  13  56.0 

60*73 

2    9.0 

31 

17  18  46.85 

13.870 

25  27  54.5 

17*8( 

1    239^ 

32 

14  54  26.65 

11.851 

-17  38    1.1 

80*69 

2    9.8 

32 

17  23  55.84 

13.878 

-^  34  42.8  16.1^ 

,    24L0 

DA70ftliolionth,      Sd. 

f 

Ith. 
6.3 

18ih. 

If 
6.5 

ISth. 

II 
6S 

« 

M. 

6.8 

meh. 

DajtfflMliMth,     Sfl. 

8th. 

ISttk. 

I8II1.  i 

tat. 

Mft.1 

Semidiameter       6.2 

6.9 

7.3 

II 
7.5 

7S 

8.0 

■ 

8.3 

Hor.  Parallax       6.2 

6.4 

6.5 

6.7 

6.8 

7.0 

Hor.  Parallax       7.2 

74 

7.6 

7S 

8.1 

8.3 

J 


VENUS,    1861. 


223 


GEEENWICH  MEAK  TIME. 

NOVEMBER 

—    1 

yn 

AMttiakm. 

lor] 
Hooi 

['  DiSL'SSrl 

fori 
Hoar. 

MerMlaa 

PMMgt. 

1 

Itight 
AjouMkm. 

Vmr.ot 

fori 
Hour. 

Appannt 

fori 
Hoar. 

Maridiui 
Panage. 

i 

JV«#ik 

JViMf 

u          Ito^m. 

iVoMI. 

^ 

JViMN. 

iVbow. 

JVbOM. 

Npoh. 

II 
84.88 

1 

h    m     ■ 
17  33  55.84 

ft 

o     r     N 
r8-25  34  42.8 

16.14 

h     m 
2  41.0 

1 

h    m     ■ 
19  54    0.89 

1 
11.669 

0      /      u 

-23  34  58.6 

h    m 
3  12.7 

s 

17  39    4.99 

13.ff 

M    25  40  49.1 

14.86 

2  42.2 

2 

19  58  39.93 

11.864 

23  20  56.3 

85*80 

3  134 

31 

17  34  14.39 

la^a 

»    25  46  13.1 

13.61 

2  434 

3 

20    3  16.91 

11*497 

23    6  20*6 

87*19 

3  14.1 

4 

17  39  8346 

is^ 

»    25  50  54.6 

10.84 

2  44.6 

4 

20    7  51.77 

11.407 

22  51  12.3 

88*51 

3  14.8 

5 

17  44  334K) 

13*61 

16    25  54  53.6 

Ml 

2  45.8 

5 

30  13  3443 

11.814 

22  35  32.1 

88.88 

3  15.4 

6 

17  49  42.21 

is-r 

r9   35  58    9.8 

7.36 

2  47.0 

6 

30  16  54.85 

11*919 

22  19  20.7 

41*10 

3  15.9 

7 

17  54  51.19 

13*61 

18   36    0  43.3 

6*49 

2  48.2 

7 

30  3132.95 

11.131 

22    2  39.1 

43*84 

3  16.4 

8 

17  59  6937 

13^ 

14    36    2  33.7 

8.71 

2  494 

8 

30  35  48.68 

11^»3 

21  45  28.3 

48*64 

3  16.9 

9 

18    5    8.19 

13^ 

»   26    3  414 

1.96 

2  50.7 

9 

30  30  13.02 

10.931 

21  27  49.3 

44*70 

3  174 

10 

18  10  IM6 

13^ 

18   26    4    6.2 

-0-15 

2  51.9 

10 

30  34  33.89 

10.817 

21    9  42.7 

3  17.7 

11 

18  15  2344 

13.11 

M    36    3  48.5 

+1.63 

2  53U) 

11 

30  38  51.24 

10.711 

20  51    9.1 

46*94 

3  18.1 

13 

18  30  30.18 

13.TI 

16    36    2484 

8.89 

2  54.2 

12 

20  43    7.01 

10.608 

20  32    94 

48.01 

3  184 

13 

18  35  36.33 

13.79 

16    36    1    5.9 

f.16 

2  55.3 

13 

20  47  20.17 

10.498 

20  13  44.5 

49*04 

3  18.7 

14 

18  30  41.50 

is.'n 

»    35  58  40.8 

6.93 

2  56.5 

14 

20  51  30.65 

10.880 

19  52  55.6 

50*03 

3  194) 

15 

18  35  45.93 

I3.6( 

»    35  55  33.7 

•  6.67 

2  57.6 

15 

20  55  3842 

10.366 

19  32  434 

50*97 

3  19.2 

16 

18  40  4942 

13*6! 

14    35  51  44.6 

10.41 

2  58.7 

16 

20  59  4342 

10.151 

19  12    8.9 

61.89 

3  19.3 

1? 

18  45  51.87 

13.8' 

r9   35  47  14.0 

13*18 

2  59.8 

17 

21    3  45.62 

10.083 

18  51  12.8 

59*77 

3  19.3 

18 

18  50  53.21 

13*« 

13    35  42    2.1 

18.86 

3    0.9 

18 

21    7  44.96 

9*913 

18  29  56.1 

58.61 

3  194 

19 

18  55  5344 

13.A 

H   25  36    9.2 

16*66 

3    2.0 

19 

21  11  4141 

9.791 

18    8  19.7 

54*40 

3  194 

90 

19    05248 

13.49 

18   J^  29  35.8 

17*38 

3    3.0 

20 

21  15  34.94 

9.609 

17  46  24.7 

56*16 

3  19.3 

21 

19    5  50.23 

13.Sr 

n   35  33  31.9 

16.91 

3    4.0 

31 

21  19  25.49 

9.648 

17  24  11.9 

3  19.1 

23 

19  10  46.58 

13.8 

17   35  14  38.3 

96*66 

3    5.0 

22 

21  23  13.02 

9.417 

17    1  42.1 

56*59 

3  19.0 

23 

19  15  4145 

13.3i 

M   J^    5  554 

93.16 

3    6.0 

23 

21  26  57.49 

9.388 

16  38  56.2 

6T.33 

3  18.9 

24 

19  20  34.79 

13.1 

DO   34  56  43.7 

38*78 

3    7.0 

24 

21  30  38.85 

9.167 

16  15  55.3 

57*88 

3  18.7 

25 

19  25  26.5^ 

13.L 

14   34  46  53.7 

36.87 

3    7.9 

25 

21  34  17.02 

94»8 

15  52  40.3 

56*89 

3  18.3 

26 

19  30  16.77 

13.« 

M   34  36  35.9 

96.94 

3    8.8 

26 

fn  37  51.96 

8.889 

15  29  12.5 

56.90 

3  17.8 

27 

19  35    5.25 

11.81 

»   34  35  30.5 

98.49 

3    9.7 

27 

31  41  23.67 

8.758 

15    5  32.8 

50*88 

3  174 

28 

19  39  51.94 

11.91 

D6    34  13  38.3 

86*61 

3  10.5 

28 

21  44  52.08 

8.613 

14  41  42.1 

59*83 

3  17.0 

29 

19  44  36^ 

ll.« 

11    34    1  194) 

81.49 

3  11.3 

29 

21  48  17U)7 

8.469 

14  17  414 

60*33 

3  16.5 

30 

19  49  19.82 

11.7 

si    33  48  26.6 

83*94 

3  12.0 

30 

21  51  38.59 

8*833 

13  53  31.5 

3  1.5.9 

31 

19  54    0.89 

11.0 

S9   33  34  58.6 

84*86 

3  12.7 

31 

21  54  56.54 

8.173 

13  29  13.7 

60.68 

3  15.3 

32 

119  58  39.93 

ii.a 

841-33  30  56.3 

86.80 

3  13.4 

32 

21  58  10.8i) 

8*031 

-13    4  494)161.14 

3  14.5 

li^rorifa»iii»ih,    M. 

rtliu 

8.9 

9.3 

irth. 

If 

9.6 

1 

lid. 
0.0 

2T«h. 

D^fof Month,  M. 

7th. 

12th. 

Wh. 

22d. 

n 
13.6 

2Tth. 

N 

144 

82d. 

Semidiameter       8.6 

10.5 

Semidiam.  ii,o 

11.6 

II 
12.1 

lis 

154 

Hot.  Ftoaliax       8.6 

9.0 

9.3 

9.7 

1 

0.1 

10.6 

Hor.Par.    11.1 

11.6 

12.2 

12.9 

13.7 

14.5 

15.5 

224 


nJkR^,    1861. 


GREENWICH  WKAN  TIMK 

JAKUAEY. 

JTEBEUABY-                             | 

5 

itfJhT 

Vnr.  of 
R.A. 
«)rl 
Hoor. 

J^^^ 

Var.of 
Dec. 
fori 
Hour. 

MwidlM 

1 

AaoeoskMi. 

RJk. 
fiicl 
Hoar. 

Tir.of 

D«. : 

fori 
Hbar. 

>5 

PaaH«o- 

^ 

SUHf*. 

S 

iVoMt* 

Nq^ 

Noon, 

N9m. 

i 

N^m. 

IVMMa 

iViMS. 

Norn. 

h    m     1 

a 

O        1        N 

N 

h    m 

h  m     ■ 

A 

o      r      0 

H 

h   m 

I 

23  52  10.30 

6.183 

-  1  13  12.0 

48.84 

5    7.3 

X 

1    9  36.24 

6.888 

+  7  36  454 

41-11 

422.6 

2 

23  54  3a.71 

6.188 

0  55  414 

48^89 

5    $J9 

2 

1  12    6.16 

6.888 

7  55  10.1 

4044 

4  21.3 

3 

23  57    7.21 

6.180 

0  36  10.6 

a.8o 

5    44 

3 

1  14  40.2& 

6.841 

8  U  30.5 

48.76 

4  19.8 

4 

23  59  35.78 

6.181 

0  20  40.0 

48*78 

5    2.9 

4 

1  17  12.53 

6.340 

6  27  46.6 

4848 

4  18.3 

5 

0    2    4.40 

6.184 

-0    3    9.6 

48»78 

5    14 

5 

1  19  45.00 

8.867 

6  43  564 

4040 

4  174 

6 

0    4  33.01) 

6.117 

+  0  14  20.3 

48.78 

459*9 

6 

122  17.66 

6*886 

9    e    6.7 

48.91 

4  IM 

7 

0    7    1.87 

6.901 

0  31  49.6 

48^78 

456.5 

7 

1  24  60^ 

6.374 

9  16    6.3 

4841 

4  14*2 

a 

0    9  30.74 

6.906 

0  49  18.1 

48.66 

4  67.1 

8 

1  27  23*60 

6.389 

932    6.2 

3841 

41W 

9 

0  11  59.70 

6.900 

1    6  45.6 

4  55.7 

9 

1  29  56.86 

6.381 

9  47  59.2 

38.60 

4  11*6 

10 

0  14  28.75 

6.319 

1  24  12.1 

48.07 

4  5442 

10 

1  32  30^ 

6.800 

10    3  47.2 

3848 

4  10.1 

11 

0  16  57.89 

6.916 

1  41  37.3 

48^83 

4  52-7 

11 

1  35    4j05 

6-408 

10  19  30.1 

3fria 

4    8.T 

12 

0  19  27.14 

Mao 

1  50    1.2 

43.46 

4  51.3 

12 

1  37  37.96 

6.417 

10  35    7.7 

36.96 

4    7.3 

13 

0  21  56.49 

6.996 

2  16  23.6 

48.30 

4  49.8 

13 

1  40  12j06 

6.496 

10  60  30.9 

88-78 

4    64) 

14 

0  24  25.94 

6.930 

2  33  44.3 

48*89 

4  4a4 

14 

1  42  4642 

6.486 

11    6    6.7 

3640 

4    4.6 

15 

0  26  55.51 

6.984 

2  51    3.2 

48.96 

4  46.9 

15 

1  45  21J0O 

6*446 

11  ^27.9 

36.98 

4    341 

16 

0  29  25.19 

6.980 

3    8  20.2 

48.16 

4  45.5 

16 

1  47  55.60 

6«464 

11  3ft  434 

38.89 

4    1.8 

17 

0  31  54.96 

6.944 

3  25  35.2 

48.06 

4  44.1 

17 

1  50  30.62 

6.464 

11  51  63.0 

*T.» 

4    0.5 

18 

0  34  24.89 

6*948 

3  42  48.0 

49-00 

4  42.6 

16 

1  53    64)6 

6.478 

12    6  66.7 

8?48 

3  59^1 

19 

0  36  54.91 

6.95S 

3  59  58.5 

48.88 

4  41.2 

19 

1  55  41.53 

6.488 

12  2154.2 

37.96 

3  57.8 

20 

0  39  25.04 

6.9M 

4  17    6.6 

49.78 

4  39.7 

20 

1  56  17.22 

6.488 

12  36  45.4 

87*00 

3664 

21 

0  41  55.27 

6.903 

4  34  12.0 

49.67 

4  38.3 

21 

2    0  53^2 

600^ 

12  51  30.2 

8^78 

3  55a 

22 

0  44  25.62 

6.967 

4  51  14.7 

49^66 

4  36.9 

22 

2    3  294M 

6.600 

13    6    6.5 

3846 

353.8 

23 

0  46  56.06 

6.979 

5    8  14.6 

49.48 

4  354 

23 

2    6    5.59 

6.610 

13  20  404) 

88-18 

3  524 

24 

0  49  26.66 

6.9T7 

5  25  11.6 

49.81 

4  34.0 

24 

2    6  4246 

6^690 

13  36    5.2 

8640 

3  6ia 

25 

0  51  57.36 

6«988 

5  42    5.5 

43.18 

4  32w6 

25 

2  11  18^ 

6^480 

13  49  23.4 

86.61 

3  49^ 

26 

0  54  28.19 

6.987 

5  58  56.1 

49.04 

4  31.1 

26 

2  13  56U)3 

64M0 

14    3  34.7 

36.89 

348J5 

27 

0  56  59.15 

6.908 

6  15  43.4 

41.00 

4  29,7 

27 

2  16  33.33 

6i460 

14  17  39.0 

3648 

3  47a 

28 

0  59  30.25 

6*900 

6  32  27.2 

41.76 

4  28^ 

28 

2  19  10.88 

6470 

14  31  36.2 

34*78 

345.8 

29 

1    2    1.50 

6.806 

6  49    7.4 

41*60 

4  26.9 

29 

2  21  48.68 

6.660 

14  45  26*1 

8448 

3  44.5 

30 

1    4  32.91 

6.319 

7    5  43.9 

41.44 

4  25J5 

30 

2  24  26.74 

6401 

14  59    6.8 

84.18 

34341 

31 

1    7    4.49 

6410 

7  22  1&6 

41.98 

4  24.0 

31 

2  27    5.06 

6.609 

15  12  44.1 

8848 

3  41.9 

32 

1    9  36.24 

6.896 

+  7  38  45.4 

41*11 

4  22.6 

82 

2  29  43.63 

6413 

+15  26  11.9 

3848 

340.6 

DajoCttoHottlh, 

Ut 

9Uu 

17th. 

dftth. 

Bv 

of  ili«M«ilb, 

M. 

10th. 

Uih. 

^mu 

Polar  Semidiameter 

N 

3.8 

3.6 

u 

34 

3.3 

Pol 

iar  Semiduunc 

)ter 

N 

342 

II 
3.1 

fk9 

2.8 

HoruEOBtal  Fafallax 

6.5 

6.1 

5.d 

&6 

Ba 

rizoDtal  Paral 

\BJ(. 

54 

5.2 

54^ 

4.8 

MARS,    1861. 


225 


GREENWICH  MEAH   TIME. 

BCABCH. 

APHIL. 

t 

^BKT* 

V»r.of 
ILA. 

ftHTl 

Hoar. 

Tiir,Qf 
Dk. 

fori 
Hour. 

MeikUui 

*H 

AsmLjoh. 

R.A. 
fori 
Hour. 

Abpumt 
Seollukdon. 

T*r.of 
Dee. 
fori 

Hoar. 

Meridian 
P-aage. 

^ 

Noom. 

Nitct^ 

Noom. 

NOOH, 

S 

Noon. 

Noon. 

Noon. 

Noon. 

u 
33.99 

1 

h   m     ■ 
2  21  48.68 

8 

6.600 

O        1        N 

+14  45  26.1 

84.48 

h    m 
3  44.5 

1 

h   m     8 
3  45  30.82 

8 
0*913 

O       1        u 

+20  45  24.5 

h    m 
3     6.1 

2 

2  24  26.74 

6.M1 

14  59    8.8 

84.18 

3  43.2 

2 

3  48  16.84 

6.933 

20  54  31.1 

33.66 

3    4.9 

3 

2  27    5.06 

6.M3 

15  12  44.1 

88*81 

3  41.9 

3 

3  51    3.09 

6.982 

21    3  274 

33.16 

3    3.7 

4 

229  43.63 

6.613 

15  26  11.9 

88.60 

3  40.6 

4 

3  53  49.57 

6.943 

21  12  13.3 

21.69 

3    2.5 

5 

2  32  22.47 

6.636 

15  39  32.1 

88.18 

3  39*3 

5 

3  56  36.29 

6.961 

21  20  48.8 

31*36 

3    14 

6 

2  35    1.57 

6.6S6 

15  52  44.6 

83.86 

3  38.0 

6 

3  59  23.24 

6.961 

21  29  13.8 

20.83 

3    0.2 

7 

2  37  40.94 

6.646 

16    5  49.2 

83.68 

3  36.7 

7 

4    2  1042 

6.970 

21  37  28.2 

20.87 

2  59.1 

8 

2  40  20.58 

6*667 

16  18  45.9 

83.10 

3  35.5 

8 

4    4  57.81 

6.979 

21  45  31.9 

10.93 

2  57.9 

9 

2  43    0.50 

0.66» 

16  31  34.6 

81.86 

3  34.2 

9 

4    7  45.42 

6.988 

21  53  24.9 

19.48 

2  56.8 

10 

2  45  40.70 

6.681 

16  44  15.2 

81.63 

3  32.9 

10 

4  10  33.24 

6.907 

22    1    7.1 

19^n 

2  55.6 

11 

2  48  21.18 

6.603 

16  56  47.5 

81.17 

3  31.6 

11 

4  13  21.26 

7.006 

22    8  38.5 

18.58 

2  54.5 

12 

2  51    1.92 

6.708 

17    9  11.5 

80.83 

3  30.4 

12 

4  16    948 

7.018 

22  15  58.9 

18.13 

2  53.3 

13 

2  53  42.94 

6.714 

17  21  27.1 

80.47 

3  29.1 

13 

4  18  57.88 

7*030 

22  23    84 

17.66 

2  52.2 

14 

256  24.22 

6.7!I6 

17  33  34.1 

80.11 

3  27.9 

14 

4  214646 

7^)28 

22  30    6.8 

17.30 

2  51.1 

15 

2  59    5.77 

6.787 

17  45  324 

30.76 

3  26.6 

15 

4  24  35.22 

7.086 

22  36  54.1 

16.74 

2  49*9 

16 

3     1  47.59 

6.748 

17  57  22.0 

30.88 

3  25.4 

16 

4  27  24.14 

7.043 

22  43  30.3 

16.37 

2  4^8 

17 

3    4  29.66 

6.758 

18    9    2.7 

30.01 

3  24.2 

17 

4  30  13.22 

7.049 

22  39  55.2 

15.8^ 

2  47.7 

18 

3    7  12.00 

6.768 

18  20  34.3 

38.63 

3  22.9 

18 

4  33    2.46 

7.066 

22  56    8.8 

16.33 

2  46*6 

19 

3    9  54.59 

6.780 

18  31  56.9 

38.36 

3  21.7 

19 

4  35  51.84 

7.060 

23    2  11.2 

14*86 

2  45*5 

20 

3  12  37.44 

6.781 

18  43  10.3 

37*86 

3  20.5 

20 

4  38  41.36 

7.066 

23    8    2.2 

14.39 

2  444 

21 

3  15  20.55 

6.801 

18  54  14.5 

37*47 

3  19.2 

21 

'4*41  31.01 

7*071 

23  13  41.9 

13.91 

2  43.2 

22 

3  18    3.90 

6.811 

19    5    9.3 

37.08 

3  18.0 

22 

4  44  20.79 

7*076 

23  19  10.2 

13.44 

2  42.1 

23 

3  20  47.50 

6.833 

19  15  54.6 

36.60 

3  16.8 

23 

4  47  10.68 

7.08i 

23  24  27.0 

12.96 

2  41.0 

24 

3  23  31.34 

6.883 

19  26  30.4 

36*30 

3  15.6 

24 

4  50    0.68 

7.086 

23  29  324 

12.48 

2  39.9 

25 

3  26  15.43 

6.843 

19  36  66.7 

36*80 

3  144 

25 

4  52  50.78 

7.089 

23  34  26.2 

12.00 

2  38.8 

26 

3  28  50-76 

MSi 

19  47  13.2 

36*48 

3  13.2 

26 

4  55  40.99 

7.094 

23  39    84 

11.52 

2  37.7 

27 

3  31  44.34 

6.863 

19  57  20.0 

36.07 

3  12.0 

27 

4  58  31.30 

7.098 

23  43  39.1 

11.03 

2  36.6 

28 

3  34  29.15 

6.873 

20    7  16.9 

34.66 

3  10*8 

28 

5    1  21.70 

7.103 

23  47  58.1 

10.55 

2  35.5 

29 

3  37  14.21 

6.883 

20  17    3.9 

34.36 

3    9.6 

29 

5    4  12.18 

7.106 

23  52    5.5 

10*06 

2  344 

30 

3  39  69.51 

6.803 

20  26  40.8 

33.88 

3    84 

30 

5    7    2.75 

7-109 

23  56    1.1 

9.57 

2  33.3 

31 

8  42  45.04 

6.003 

20  36    7.7 

38.41 

3    7.2 

31 

5    9  5340 

7.113 

23  59  45.0 

9^)6 

2  32.2 

32 

3  45  30.82 

6.013 

+20  45  24.5 

33.90 

3    6.1 

32 

5  12  44.13 

7.115 

+24    3  17.1 

8.59      2  31.1     1 

UjortbeMMfh, 

•fh. 

14tlL 

.      ASd. 

aoth. 

Day 

of  tlM  Month, 

Tth. 

15th. 

23d. 

Polar  Semidiameter 

2.7 

2.6 

II 

2.5 

u 
2.5 

Po 

lar  Semidiameter 

N 

24 

24 

2.3 

Horizonul  Fanllax 

4.6 

44 

4.3 

4.2 

Ho 

rizontal  Parallax 

4.1 

4.0 

3.9 

29 


^ 


JS^I^.'' 


226 


MARS,    1861. 


GREENWICH  MEAN  TIMK. 

MAY. 

JUNli. 

A«c«n8loii. 

Var.of 
R.A. 
fori 
Hoar. 

Appartnl 
DeellnatiDB. 

Var.of 
Deo. 
fori 

Hour. 

MeridiM 
Paattge. 

1 

"9 

AMBoakn. 

Var.of 
K.A. 
fori 
Hour. 

Var.of 
AppwMt     !  Dm. 

iHoor. 

MaridiM 
PMiao*. 

Noon. 

iViMNI. 

Noon, 

Noon. 

N09H. 

^'0M». 

NOOH, 

N-ti. 

u 
0.09 

1 

h    m     ■ 
5    9  53.40 

1 
7.119 

0      /      » 

+23  59  45.0 

M 

0.06 

h     m 
2  32.2 

1 

h    m     8 
6  37  57.72 

1 
7*009 

0      1      u 

+24  18  11^ 

h    m 

1  58.1 

1    2 

6  12  44.13 

7.116 

24    3  17.1 

8.A0 

2  31.1 

2 

6  40  46.58 

7.089 

24  15  41.1 

0.49 

i  56.9 

!    3 

6  15  34.92 

7.118 

24    6  37.4 

8.10 

2  30.0 

3 

6  43  35.26 

7<096 

24  12  69.6 

0.97 

1  55.8 

1    ^ 

5  18  25.77 

7.130 

24    9  46.0 

7*61 

2  28.0 

4 

6  46  23.76 

7*017 

24  10    6^ 

7~IS 

1  54.7 

5 

5  21  16.66 

7.1« 

24  12  42.8 

7.19 

2  27.8 

5 

6  49  12.06 

7H»9 

24    7    2*9 

T.80 

1  53.5 

6 

6  24    7.60 

7.1M 

24  15  27.8 

0.08 

2  96.7 

6 

6  52    0.20 

7*001 

24    3  47^ 

8.80 

16^.4 

7 

5  26  58.57 

7.194 

24  18    1.0 

6.14 

2  25.6 

7 

6  54  48.12 

6*009 

24    0  21.6 

6.89 

1  51.2 

8 

S  29  49.57 

7.W5 

24  20  22.5 

5.66 

2  24.5 

8 

6  57  35.83 

0*008 

23  66  44.3    o.98 

1  504 

1    ^ 

5  32  40.58 

7.196 

24  22  32.2 

5.15 

2  23.4 

9 

7    0  23.32 

6.074 

23  52  564)    9.n 

1  48.9 

10 

6  35  31.60 

7-196 

24  24  30.0 

4*60 

2  22.3 

10 

7    3  10.59 

6.006 

23  46  66.6  10.10 

1  47.8 

11 

5  38  22.62 

7.195 

24  26  16.0 

4.17 

2  21.2 

11 

7    5  57.63 

6.005 

23  44  46.7  10.00 

1  46.6 

12 

5  41  13.62 

7.194 

24  27  50.2 

8.66 

2S0.2 

12 

7    8  44.44 

6«045 

23  40  25.8  iimo 

1  45.5 

13 

5  44    4.61 

7.198 

24  29  12.5 

8.18 

2  19.1 

13 

7  11  31.01 

6.805 

23  35  54^  11.50 

1  44.3 

14 

6  46  55.57 

7.199 

24  30  23.1 

9.68 

B  18.0 

14 

7  14  17.32 

6.094 

23  31  12.0 

11.00 

1  43.2 

J5 

5  49  46.49 

7.190 

24  31  21.8 

9.90 

2  16.9 

15 

7  17    3.37 

6.018 

23  26  19.1 

19.49 

1  424) 

'  16 

5  52  37.35 

7.118 

24  32    8.7 

1.71 

2  15.8 

16 

7  19  49.16 

0.809 

23  21  15.7 

19.86 

1  40.S 

X7 

5  55  28.14 

7.116 

24  32  43.8 

1.99 

2  14.7 

17 

7  22  34.66 

6.001 

23  16    1.0 

18.90 

1  39.6 

18 

5  58  18.87 

7.119 

24  33    7.1 

0.78 

2  13.6 

18 

7  25  19.94 

6.000 

23  10  37.7 

18.79 

1  364 

19 

6    1    9.52 

7.109 

24  33  18.7 

0.94 

2  12.5 

19 

7  28    4.92 

0.006 

23    5    3.1 

14*10 

1  37.2 

20 

6    4    0.09 

7.106 

24  33  18.5 

0*96 

2  114 

20 

7  30  49.61 

0.050 

22  69  18.3 

14*56 

1  aS4) 

21 

6    6  50.56 

7.101 

24  33    6.7 

0-78 

2  10.3 

21 

7  33  34.02 

0*044 

22  63  23.4 

15*00 

1  34^ 

22 

6    9  40.93 

7.000 

24  32  43.2 

1.99 

2    9.2 

22 

7  36  18.14 

0.089 

22  47  16*3'  i6.4f 

1  33.6 

23 

6  12  31.19 

7.091 

24  32    8.0 

1.71 

2    8.1 

23 

7  39    1.96 

0.090 

22  41    3J2  15.64 

13M 

24 

6  15  21.33 

7Hm 

24  31  21.2 

3.10 

2    7.0 

24 

7  41  4549 

6.007 

22  34  884 

10.95 

1  31.3 

23 

6  18  11.36 

7.009 

24  30  22.9 

9.67 

2    5.9 

25 

7  44  28.72 

0*706 

2228    34 

10.00 

1  304) 

26 

6  21    1.27 

7.076 

24  29  12.9 

8.10 

2    4.8 

26 

7  47  11.65 

6.109 

22  21  18.d 

17*07 

1  28*7 

27 

6  23  51.04 

7.071 

24  27  51.4 

8.64 

2    3.7 

27 

7  49  54.26 

6.770 

22  14  23.8  17.47 

1  2745 

28 

6  26  40.67 

7.066 

24  26  18.3 

4.19 

2    2.6 

28 

7  52  36.61 

6.767 

22    7  19.6  IT.00 

1  26^ 

29 

6  29  30.16 

7.060 

24  24  33.7 

4.60 

2    1.4 

29 

7  55  16.63 

6.744 

22    0    5.7 

18.97 

1  25.0 

30 

6  32  19.50 

7'068 

24  22  87.6 

6.07 

2    0.3 

30 

7  58    0.35 

0.789 

21  52  42.3 

10.07 

1  23^ 

31 

6  35    8.69 

T.046 

24  20  30.1 

6.65 

1  59.2 

31 

8    0  41.77 

6.710 

21  45    94  lo^M 

t  22.5 

321   6  37  57.72 

7^)89 

+24  18  11.3 

6.09 

1  58.1 

32 

8    3  22.8d 

6.707 

+21  37  27.2  10.4^ 

1  21^ 

I)MJortlloMoB1l^ 

lit 

9th. 

ITfch. 

»5th. 

Dh^ 

ortli51iteU^ 

2d. 

lOdi. 

191^ 

llti^ 

Polar  Semidi4m< 

Bter 

2.3 

2.2 

II 

2.1 

II 
2.1 

Po 

lar  SemidiaAi 

»ler 

N 

2.1 

0 
2.0 

a 

SLO 

• 
2.0 

Horizontal  Para] 

[lax 

3.8 

3.7 

3.6 

34^ 

Ho 

]mx 

3.5 

3.4 

34 

3.3 

MAR^n    1861, 


227 


GEEENWICH  MEAN  TIME. 

JTILT. 

AUaUST. 

4 

S 

Vmr.of 

tori 
Hoar. 

DiSSS^ 

fcrl 
Hoar. 

Meridiaa 

^ 
S 

Aaoosian. 

¥ir.of] 
RA. 

fttrl 
Hoar. 

tel 
Hoar. 

MttidSaa 

JV^MM. 

iVbM. 

No9m. 

iVMM. 

JVbMft. 

JVbM. 

Npm. 

Noom, 

1 

8    0  41.77 

■ 
6.T10 

O         1        M 

•^  45    94 

Ii    m 
1  29.5 

1 

9  91  96.30 

B 

6.807 

0      1       « 

+16  41  10.5 

u 
30.86 

0  41.1 

2 

8    899.89 

«.T07 

21  37  87.9 

19.48 

1  91.3 

2 

9  93  57.51 

6.304 

16  99  22.5 

30.64 

0  39.7 

3 

8    6    3.70 

«.iM 

21  99  35.7 

10*84 

1  20.0 

3 

9  96  2642 

6.363 

16  17  27.9 

30.90 

0  38.3 

4 

8    8  44.90 

e.iii 

21  21  34.9 

38.33 

1  18.7 

4 

9  26  59.04 

6.970 

16    5  27.0 

80.17 

0  36.8 

5 

8  U  94.38 

••«07 

21  13  254) 

30*60 

1  17.5 

5 

9  31  29.38 

6.386 

15  53  19.8 

0  354 

6 

8  14    4.94 

6.C54 

21    5    6.1 

90.8r 

1  16^ 

6 

9  33  5944 

6.346 

15  41    64 

80*68 

0  33.9 

7 

8  16  43.79 

6.<41 

20  56  38.3 

31.84 

1  14.9 

7 

9  36  29.21 

6.3U 

15  98  46.9 

80.08 

0  39.5 

a 

8  19  93.02 

0.496 

20  48    1.7 

81.71 

1  13.6 

8 

9  38  68.70 

6.3S8 

15  16  21.5 

81.16 

e  31.0 

9 

8  89    1.94 

CilS 

20  39  16.3 

33.07 

1  12.3 

9 

9  41  27.90 

6.311 

15    3  50.2 

81.43 

0  29.6 

la 

8  24  40.^ 

••601 

20  30  22.3 

33.48 

1  11.0 

10 

9  43  56.83 

6.190 

14  H  13.1 

81.66 

0  28.1 

11 

8  27  18.77 

6.«7 

20  21  19.7 

39.78 

1    9.7 

11 

9  46  25.49 

6.166 

14  38  304 

81.80 

0  26.6 

1  12 

899  56.68 

•.W8 

20  12    8.7 

38.18 

1    84 

19 

9  48  53.87 

6.177 

14  95  49.1 

89.13 

0  25.9 

13 

8  39  34.96 

6.SW 

20    2  49.3 

38.48 

1    7.1 

13 

9  51  21.98 

6.165 

14  19  48.3 

83.35 

0  23.7 

14 

8  35  11.51 

«.A45 

19  53  21.6 

38.83 

1    5.8 

14 

9  53  49.82 

6.154 

13  59  49.1 

83.57 

0  22.9 

15 

8  37  4843 

6.M1 

19  43  45.8 

34.16 

1    4.5 

15 

9  56  17.38 

6.148 

13  46  44.7 

83.79 

0  20.8 

16 

8  40  95.09 

6*m 

19  34    1.8 

34.M 

1    8.1 

16 

9  58  44.67 

6.183 

13  33  35.0 

88.01 

0  19.3 

17 

8  43    1.97 

«.M8 

19  94    9.8 

34.68 

1    ].8 

17 

10    1  11.71 

6.139 

13  90  20.2 

88.33 

0  17.8 

18 

8  45  37.19 

6^489 

19  14  10.0 

36.15 

1    0.5 

18 

10    3  38.51 

6.113 

13    7    04 

88.48 

0  16.3 

19 

8  48  19.77 

«-476 

19    4    9.3 

3i.4t 

0  59.1 

19 

10    6    5.07 

6.109 

12  53  35.6 

88.68 

0  14.8 

90 

8  60  48.02 

««4BS 

18  53  46^ 

36^ 

0  57.7 

90 

10    8  3140 

6H»3 

19  40    6.0 

88.68 

0  13.3 

21 

853  99.95 

8.448 

18  43  23.9 

36.13 

0  564 

21 

10  10  57.50 

6.068 

19  96  31.6 

84.08 

0  11.8 

S3 

8  55  57.55 

••4S4 

18  38  53.3 

36.48 

0  55.0 

22 

10  13  23.37 

6.078 

19  19  59.5 

84.38 

0  10.3 

93 

8  58  31.82 

6.431 

18  99  15.9 

36.74 

0  53.7 

23 

10  15  49.02 

6.064 

11  59    8.7 

84*49 

0    8.8 

M 

9    1    5.77 

6.406 

18  11  29.7 

97.08 

0  59.3 

94 

10  18  1446 

6.066 

11  45  904 

84.61 

0    7.2 

25 

9    3  39.40 

6.608 

18    0  37.0 

37.88 

0  50.9 

25 

10  20  39.70 

6^>47 

11  31  27.6 

84.79 

0    5.7 

26 

9    6  19.72 

6.863 

17  49  37.1 

37.65 

0  49.5 

26 

10  23    4.74 

6*089 

11  17  30.5 

84*97 

0    4.2 

27 

9    8  45.74 

6.868 

17  38  30.0 

37.98 

0  48.1 

27 

10  25  29.59 

6.081 

11    3  29.1 

85*15 

0    2.7 

28 

9  11  18.46 

6.887 

17  97  15.8 

36.38 

0  46.7 

98 

10  27  54.25 

6.038 

10  49  23.5 

85*83 

C  0      1.1 
{3t     M.t 

29 

9  13  50.87 

6.844 

17  15  54.7 

36.53 

0  45.3 

99 

10  30  18.71 

6.016 

10  35  13.8 

85.49 

23  58.1 

99 

9  16  99.96 

6.8M 

17    4  26.7 

36.81 

0  43.9 

30 

10  39  49.98 

6.00T 

10  21    0.1 

85*66 

23  56.5 

31 

9  18  54.79 

Mi9 

16  52  51.9 

30.09 

0  49.5 

31 

10  35    7.07 

6^X10 

10    6  42.5 

85*81 

23  55.0 

3» 

9  21  96.30 

6.80T 

+16  41  10.6 

30.86 

0  41.1 

32 

10  37  30.98 

6.908 

+  9  52  21.1 

85*97 

23  534 

1^^ 

«r<iM]foiiA, 

4Ch. 

l««h. 

2d(h. 

2Mi. 

Diy 

or  ttw  Month, 

5th. 

13th. 

Slrt. 

29«h. 

¥a 

2.0 

2.0 

2U) 

« 
1.9 

Po 

lar  Semidiamf 

)ter 

M 

1.9 

N 

1.9 

1.9 

M 

1.9 

fib 

^rizoQtal  Pandkx 

3.3 

3.3 

3.3 

3.9 

Ho 

rizontal  ParaL 

Lax 

3.9 

3.2 

3.2 

3.2 

228 


MARS,    18S1. 


GEEEHWICH  MEAN  TIME, 

SEPTEMBER. 

OCTOBEa                            ' 

1 

ijoendon. 

£otl 
Hoar. 

niSEi. 

Dec. 
fori 
Hoar. 

Mertdiaa 

1 

\%T 

fori 
Hoar. 

Boar. 

Mnilian 

^ 
^ 

PMMge. 

^ 

S 

1          1 

h  m 

Noon. 

Nocn. 

Noam. 

Noon, 

Noon. 

Noom. 

iVbM. 

IViMII. 
11 

h    m    B 

8 

O        1        11 

II 

h     m 

h    m     B 

B 

O        J        N 

1 

10  37  30.96 

6*998 

+  9  52  21.1 

86.97 

23  53.4 

1 

11  48  34.35 

6*888 

+  2  19  59.2 

88.87 

23  6.1 

2 

10  39  54.72 

5.966 

9  37  55^ 

86*13 

23  51.9 

2 

11  50  56.68 

6*869 

2    4  25*8 

88.91 

2S  4^ 

3 

10  42  18.31 

5*980 

9  23  27.2 

86.37 

23  50.3 

3 

11  53  17.02 

6*889 

1  48  51.5 

88*94 

2S  S.9 

4 

10  44  41.75 

5'9T4 

9    8  55*0 

86.41 

28  48.8 

4 

11  55  38.38 

6*890 

1  33  164 

88*96 

23   U 

5 

10  47    5.05 

5*908 

8  54  194 

23  47.2 

5 

11  57  59.76 

6*891 

1  17  40.6 

88*00 

28  59.8 

6 

10  49  28.20 

6.963 

8  39  40.6 

86*68 

28  45.7 

6 

12    0  21.17 

6*898 

1    2    4.2 

89*08 

23  56^ 

7 

10  51  51.21 

6*966 

8  24  58.5 

86.83 

28  44.1 

7 

12    2  42.62 

6*894 

0  46  274 

89*05 

22  564 

8 

10  54  14.08 

5*960 

8  10  13.3 

86*96 

28  42.5 

8 

12    5    4*11 

6*896 

0  30  504 

89*0ft 

22  55.0 

9 

10  56  36.80 

6*944 

7  55  25.0 

8T.07 

23  41.0 

9 

12    7  25*64 

6*899 

+  0  15  12.9 

89*06 

22  53.4 

10 

10  58  59.39 

6*988 

7  40  33-8 

87*19 

28  39.4 

10 

12    9  47*22 

6*900 

-  0    0  24.7 

89*07 

22  51*6 

11 

11    1  21.85 

6*983 

7  25  39.8 

87*81 

23  37.8 

11 

12  12    8*84 

6*903 

0  16    2.3 

89*06 

22  504) 

12 

11    3  44.19 

6*937 

7  10  43.1 

87*43 

23  36.3 

12 

12  14  30*53 

6*906 

0  31  39*8  tM 

22  48.7 

13 

11    6    6.41 

6*938 

6  55  43.7 

87*63 

28  34.7 

13 

12  16  52*29 

6*908 

0  47  17*8  89*06 

22^*1 

14 

11    8  28.51 

6*919 

6  40  41.8 

87*68 

23  33.1 

14 

12  19  14*14 

6*913 

1     2  54.5 

89*04 

22  454 

15 

11  10  50.51 

6*914 

6  95  37.4 

87*78 

28  31.5 

15 

12  21  36.07 

6*916 

1  18  31.5 

89*08 

22  44.0 

16 

11  13  12.40 

6*910 

6  10  30.6 

87*88 

23  29.9 

16 

12  23  66.09 

6*030 

1  34    8.1 

89*01 

22  4241 

17 

11  15  34.20 

6*906 

5  55  21.5 

87*93 

23  28.4 

17 

12  26  20.21 

6*934 

1  49  44.2 

88*99 

22  40.8 

18 

11  17  55.92 

6*908 

5  40  10.2 

88*03 

28  26.8 

18 

12  28  42.44 

6*996 

2    5  19.8 

88*97 

22  39*3 

1  19 

11  20  17.57 

6*901 

5  24  56.8 

88*10 

23  25.2 

19 

12  31    4.78 

6*988 

2  20  64.8 

88*94 

22  37*7 

20 

11  22  39.17 

6.899 

5    9  414 

88*18 

28  23*6 

20 

12  33  27.24 

6*988 

2  86  29.1 

88*91 

22  36*1 

21 

11  25    0.72 

6*897 

4  54  24.0 

88*37 

28  22^ 

21 

12  35  49.83 

6*944 

2  52    2.6 

86*88 

26  344 

22 

11  27  22.21 

6*804 

4  39    4.6 

88*86 

28  20.4 

22 

12  38  12*55 

6*900 

3    7  35.2 

86*84 

22  334) 

23 

11  29  43.65 

6*893 

4  23  43.4 

88*43 

28  18.8 

23 

12  40  3542 

6*056 

3  23    6.9 

86*80 

22  31.4 

24 

11  32    5.05 

6*891 

4    8  204 

88*49 

23  17.3 

24 

12  42  58.43 

6*903 

3  38  37*5 

88.7« 

22  29^ 

25 

11  34  26.42 

5*890 

3  52  55.8 

86*66 

28  15.7 

25 

12  45  21.61 

6*909 

3  54    6.9 

86*78 

22  28.3 

26 

11  36  47.77 

6*888 

3  37  29.7 

88*63 

28  14*1 

26 

12  47  44*95 

6*976 

4    9  35.0 

88*64 

22  26*7 

27 

11  39    9.10 

6*889 

3  22    2.1 

88.68 

23  12.5 

27 

12  50    847 

6*968 

4  25    1.7 

86*68 

22  2541 

28 

11  41  30.41 

6.888 

3    6  33.2 

86*78 

23  10.9 

28 

12  52  32*16 

6*990 

4  40  26.9 

86*59 

22  33*7 

29 

11  43  51.72 

6*886 

2  51    3X) 

88.78 

23    9.3 

29 

12  55  56*03 

6*998 

4  55  50.5 

88*44 

22  22.1 

30 

11  46  13.03 

6*888 

2  35  31.6 

88*88 

23    7.7 

30 

12  57  20.09 

6*006 

5  11  12.4 

86*88 

22  904 

31 

11  48  34.35 

6*886 

2  19  59.2 

88.87 

23    6.1 

31 

12  59  44*33 

6*014 

5  26  32.5 

86*80 

28  19.1 

32   11  50  55.68 

6*889 

+  2    4  25.8 

88.91 

23    4.5 

32 

13    2    8*77 

6*033 

-  5  41  50.7  88*31 

22174 

Dar  of  the  Month, 

6th. 

14th. 

asd. 

80th. 

Sayofthelfinth, 

8th. 

16th. 

M*. 

Polar  Semidiameter 

n 

1.9 

« 
1*9 

If 
1.9 

II 
1.9 

Polar  Semidiameter 

%0 

M 

If 

2.0 

Horizontal  Parallax 

3*2 

3.2 

3.2 

3.2 

Horizontal  Parallax 

3.3 

3.3 

3.3 

MARS,    1861. 


229 


GEEEINWICH 

MEAN  TIME. 

I 

NOVEMBER. 

—    1 

^ 

AMeStkm. 

ILA. 

fori 
Hoar. 

i^^t::^. 

Viir.of 
Htm. 
fori 
Hoor. 

Meridiu 

>i 

AnpATVDt 

Var.  Ol 

fori 
Hoar. 

Appntsat 
ItoolIuUoti. 

Bee. 
fori 
Hour. 

Meridian 
Paange. 

1 

JVbM. 

N0<m, 

^0Ml. 

N00U. 

B 

iViMM. 

Noom, 

NOOH. 

Noom, 

1 

b   m     B 
13    2    8.77 

8 

64m 

O        J        /I 

-  5  41  50.7 

n 
88-31 

h    m 
22  17.5 

1 

h   m     ■ 
14  16  18.67 

B 
0.878 

O        f         « 

-12  57  18-3 

n 
88-70 

h    m 
21  33.5 

2 

13    4  33^ 

«.aw 

5  57    6.8 

88-13 

22  15.9 

2 

14  18  51.81 

6-888 

13  10  44.5 

88-48 

21  32.1 

3 

13    6  58.24 

0^MO 

6  12  20.7 

.88-08 

22  14.4 

3 

14  21  25.29 

6-403 

13  24    5.3 

88-35 

21  30.8 

4 

13    9  23.29 

6.048 

6  27  32.4 

ST-94 

22  12-9 

4 

14  23  59.12 

6.417 

13  37  20.5 

88-03 

21  29.3 

5 

13  11  48.55 

Mn 

6  42  41.7 

87-84 

22  11.4 

5 

14  26  33.31 

6.483 

13  50  30-1 

83.78 

21  28.0 

6 

13  14  14.04 

^••M 

6  57  48.6 

8T-78 

22    9-9 

6 

14  29    7.86 

6.447 

14    3  34.0 

83.54 

21  26-6 

7 

13  16  39.74 

6.015 

7  12  52.9 

87-63 

22    8.4 

7 

14  31  42.77 

6.469 

14  16  32.0 

83.30 

21  25-3 

8 

13  19    5.66 

64W5 

7  27  54.5 

87-51 

22    6.9 

8 

14  34  18.05 

6-477 

14  29  24.0 

83-04 

21  23.9 

9 

13  21  31.82 

6.005 

7  42  53.3 

87-89 

22    5.4 

9 

14  36  53.69 

6-498 

14  42  10.0 

81-79 

21  22-6 

10 

13  23  58.21 

6.106 

7  57  49.3 

87-37 

22    3.9 

10 

14  39  29.70 

6.006 

14  54  4.0.8 

81-58 

21  21-2 

11 

13  26  24.85 

6-115 

8  12  42.3 

87-14 

22    2.4 

11 

14  42    6.09 

6.534 

15    7  23.3 

81-36 

21  19-9 

12 

13  28  51.75 

6.1il6 

8  27  32.2 

87-01 

22    0.9 

12 

14  44  42.85 

6.540 

15  19  504 

80-99 

21  18-6 

13 

13  31  18.91 

6.W 

8  42  18.9 

86-88 

21  594 

13 

14  47  20.00 

6.556 

15  32  11.0 

80-ri 

21  17.2 

14 

13  33  46.33 

6«148 

8  57    2^ 

86-74 

21  57.9 

14 

14  49  57.54 

6.073 

15  44  25.0 

80-44 

21  15.9 

15 

13  36  14.02 

6*  150 

9  11  42.3 

86-60 

21  56.4 

15 

14  52  35.46 

6.568 

15  56  32.2 

80-16 

21  14.6 

16 

13  38  41.99 

6-110 

9  26  18.9 

86-45 

21  54-9 

16 

14  55  13.78 

6.O05 

16    8  32.5 

30-87 

21  13.4 

17 

13  41  10.23 

6.103 

9  40  51.9 

21  53-5 

17 

14  57  52.50 

6.633 

16  20  25.9 

39-56 

21  12.1 

18 

13  43  38.75 

6-m 

9  55  21.2 

86-14 

21  52-0 

18 

15    0  31.62 

6-686 

16  32  12-2 

39-38 

21  10-8 

19 

13  46    7.56 

6.307 

10    9  46-8 

85-96 

21  50-6 

19 

15    3  11.14 

6-665 

16  43  51.3 

38-98 

21    9-5 

SO 

13  48  36.68 

6-990 

10  24    8.5 

85-83 

21  49-1 

20 

15    5  51.07 

6-673 

16  55  23.1 

38-67 

21    8-2 

21 

13  51    6.12 

6.S» 

10  38  26.2 

21  47.6 

21 

15    8  31.41 

6-660 

17    6  47.6 

38-36 

21    7.0 

22 

13  53  35.88 

6.347 

10  52  39.8 

85-48 

21  46-2 

22 

15  11  12.16 

6-707 

17  18    4.6 

38-05 

21    5.7 

23 

13  56    5.96 

6.361 

11    6  49.2 

85.80 

21  44.8 

23 

15  13  53.33 

6-734 

17  29  14.1 

37-78 

21    4.4 

24 

13  58  36.38 

6.i74 

11  20  54.2 

85-13 

21  43.3 

24 

15  16  34.91 

6-741 

17  40  15.8 

37-40 

21    3.2 

2& 

14    1     7.12 

6.388 

11  34  54.8 

84-98 

21  41.9 

25 

16  19  16.90 

6-756 

17  51    9-6 

37-OT 

21    2.0 

26 

14    3  38.20 

6.003 

11  48  50.9 

84*74 

21  40.5 

26 

15  21  59.30 

6-775 

18    1  55.4 

36-74 

21    0.7 

27 

14    6    9.61 

6-816 

12    2  42.2 

84-54 

21  39.1 

27 

15  24  42.11 

6-793 

18  12  33.1 

36.40 

20  59.5 

28 

14    8  41.35 

6-8S0 

12  16  28.7 

84-88 

21  37.7 

28 

15  27  25.32 

6.809 

18  23    2.5 

36-05 

20  58.3 

29 

14  11  13.45 

6.844 

12  30  10.3 

84-18 

21  36.3 

29 

15  30    8.94 

6.836 

18  33  23.5 

35-70 

20  57.1 

90 

14  13  45.88 

6-809 

12  43  46-9 

88-93 

21  34.9 

30 

15  32  52.96 

6-043 

18  43  36.0 

35-84 

20  55.9 

31 

14  16  18.67 

6-878 

12  57  18.3 

«.™ 

21  33.5 

31 

15  35  37.38 

6.859 

18  53  40-0 

34-96 

20  54.7 

32 

14  18  51.81 

6-888 

-13  10  44.5 

88-48 

21  32.1 

32 

15  38  22.20 

6-875 

-19    3  35-3 

34-631 

20  53.5 

BijcrthaXMifh, 

1ft. 

9th. 

ITth. 

2Bth. 

Darofth*  Month, 

3d. 

llth. 

19th. 

27th. 

Polar  Semidiameter 

2.0 

2.0 

2.1 

2.1 

Polar  SemidianK 

5tcr 

2.1 

2.2 

2^2 

0 
2.3 

Horizontal  Parallax 

3-4 

3.4 

3.5 

3.6 

Horizontal  Paial 

lax 

3.6 

3.7 

3.8 

3.9 

2aQ 


JUPITER,    1861. 


GEEENWTCH  MEAN  TIME. 

" 

JANUARY, 

FEBKTJARY.                           j 

1 

AMMMlon. 

Tit.  or 
R.A. 
tori 
Hour. 

jL^SSL 

rtrM 

fiwl 
Hour. 

M«ridlaB 

PMMflt. 

^ 

1 

^ 

T*r,or 

R.A. 

toil 
Hoar. 

1 

1 

fbrl 
Sour. 

^ 

JV^MM. 

NOOH. 

Notm. 

Norn. 

^ 

Nam, 

i^NMA. 

iVoofi* 

NOM. 

1 

9  55  54.31 

B 

CMS 

+13  38  43.8 

N 

8*77 

h    m 
IS    &9 

1 

h   m     B 
9  43  51.48 

■ 
1*944 

o     1      a 
+14  47  43.4 

6*68 

It  54.8 

2 

9  55  39.59 

0.04 

13  40  17.1 

8.08 

15    4.6 

2 

9  43  21.50 

1*908 

14  50  24.1 

6*71 

It  504 

3 

9  55  24.27 

O.0M 

13  41  53.3 

4*06 

15    OA 

3 

9  42  51.32 

1*961 

14  63    5.3 

6*79 

It  45.9 

4 

9  55    a26 

0-eBl 

13  43  32.9 

4.99 

14  56.2 

4 

9  42  20.95 

1*960 

14  55  46.9 

6*78 

It  41.5 

5 

9  54  51.57 

0.700 

13  45  15.9 

4.86 

14  584) 

5 

9  41  ^141 

1*978 

14  58  28.7 

6*74 

It  37.1 

6 

9  54  34.22 

0.716 

13  47    2.3 

4*60 

14  47.8 

6 

9  41  19.73 

1*980 

15    1  10.7 

6.78 

ItatJG 

7 

9  54  16.20 

0.704 

13  48  51.9 

4*08 

14  43.5 

7 

9  40  48.93 

1*988 

15    3  52.6 

6.78 

It  98.1 

6 

9  53  57.53 

0.701 

13  60  44.7 

4.76 

14  39.2 

8 

9  40  iao4 

1*986 

15    6  34.5 

6.74 

It  23.7 

9 

953  38.22 

0.817 

13  52  40.6 

4.69 

14  35.0 

9 

9  39  474)7 

1*991 

15    9  16.1 

6.78 

It  19^ 

10 

9  53  18.28 

0.840 

13  54  39.5 

8*01 

14  30.8 

10 

9  39  16.0G 

1*909 

15  11  57.3 

6.71 

It  14.8 

11 

9  52  57.73 

0.860 

13  56  41.4 

6.18 

14  26.5 

11 

9  38  45.02 

1*908 

15  14  38.0 

6*68 

It  10.3 

12 

9  52  36.57 

0*804 

13  58  46.1 

8.98 

14  22.2 

12 

9  38  13.96 

1*989 

15  17  18.0 

6.65 

It  5.9 

13 

9  52  14.-2 

0.018 

14    0  53.6 

8.87 

14  17.9 

13 

9  37  42.97 

1*991 

15  19  57Ji 

6.69 

It   14 

14 

9  51  52.50 

0.941 

14    3    3.8 

8.48 

14  13.6 

14 

9  37  12.00 

1*988 

15  22  35.5 

6.56 

115$J 

15 

9  51  2942 

0.964 

14    5  16.5 

6.68 

14    9.3 

15 

9  36  41.10 

1*968 

15  25  12.9 

6.54 

llSt4^ 

16 

9  51    6.20 

0.067 

14    7  31.7 

8.68 

14    54) 

16 

9  36  10.29 

1*981 

15  27  49.2 

6.48 

114841 

17 

9  50  42.24 

1.000 

14    9  49.2 

8*78 

14    0*7 

17 

9  35  39.61 

1*978 

15  30  24.3 

6.41 

1143*6 

18 

9  50  17.77 

1.080 

14  12    9.0 

8.67 

13  66*3 

18 

9  35    9.07 

1*969 

15  32  58.1 

6.81 

1139.t 

19 

9  49  62.81 

l^MO 

14  14  31.0 

0.96 

13  52.0 

19 

9  34  38.70 

1*961 

15  85  30.5 

6.81 

1134.8 

20 

9  49  27.38 

1.060 

14  16  55.0 

64M 

13  47.6 

20 

9  34    8.51 

1*988 

15  38    1.4 

6^ 

11304 

21 

9  49    1.49 

1.068 

14  19  20.9 

6.19 

13  43.2 

21 

9  38  38.53 

1*944 

15  40  30.7 

6.M 

llt5J 

22 

9  48  35.15 

1*106 

14  21  48.7 

6*19 

13  38.8 

22 

9  33    8.78 

1*984 

15  42  58.3 

6.11 

11215 

23 

9  48    8.39 

1.138 

14  24  18.2 

6.96 

13  344S 

23 

9  32  39.27 

1*998 

15  45  24.1 

6.01 

11  17.1 

24 

9  47  41.22 

1*140 

14  26  49.3 

6.88 

13  30.1 

24 

9  32  10.03 

1.919 

15  47  48.0 

8.M 

1112.T 

25 

9  47  13.66 

1*186 

14  29  21.9 

6.89 

13  25.7 

25 

9  31  41.08 

M99 

15  50    9.9 

8*81 

11   84 

26 

9  46  45.74 

1*171 

14  31  55.9 

6.44 

13  21.3 

26 

9  31  12.44 

1*186 

15  52  29.8 

8.71 

11   3:9 

27 

9  46  17.46 

1*188 

14  34  81.3 

6.49 

13  164) 

27 

9  30  44.13 

1*179 

15  54  47.5 

8*61 

10  594 

28 

9  45  48.85 

1*108 

14  37    7.8 

6.64 

13  12.5 

28 

9  30  16.16 

1*167 

15  67    3.0 

8.6(] 

10  55.1 

29 

9  45  19.93 

1.211 

14  39  45.4 

6.88 

13    8.1 

29 

9  29  48.56 

1.149 

15  59  16.1^ 

8.5C 

10  50.7 

30 

9  44  50.71 

1.998 

14  42  23.9 

6.69 

13    3.6 

30 

9  29  21.34 

1*196 

16    1  27.0 

8.4C 

10  464 

31 

9  44  21.22 

1.9U 

14  45    3.3 

6.68 

12  59.2 

31 

9  28  54.53 

1*108 

16    8  35.4 

8.8Q 

10  424) 

32 

9  43  51.48 

1.944 

+14  47  43.4 

6.68 

12  54.8 

32 

9  28  28.14 

1*000 

+16    5  41.^ 

8.11 

10  37^ 

DV 

«riba  Month, 

Irt. 

llth. 

aut 

aiit. 

Daj 

of  dM  Month, 

Ut. 

llth. 

nut 

sut 

To] 

iar  Semidiameter 

20.1 

20.6 

2l'.0 

21.2 

Pol 

tor 

8l'.2 

Si's 

21.2 

Hq 

rbontal  Parallax 

1.9 

1.9 

1.9 

2.0 

Ho 

riaontal  Pandl 

ax 

2.0 

8.0 

2.0 

1.9 

JUPITER^    1861. 


231 


GREENWICH 

MKA^  TIME, 

MAECH. 

APRIL.                                1 

M 

.SI 

Vw.of 
RsA 
fori 

Hoar. 

DediafcUDB. 

fori 
Hoar. 

Meridian 

1 

AMebtte. 

R.A. 
fori 
Hoor. 

App«raifc 

Dm. 
tori 
Hoar. 

MeridUa 
PaoMg*. 

i 

^ 

i\nP0A» 

N0OtL 

iVMII. 

^ 

IVSkw. 

iVMII. 

JviMlli 

iVmw. 

1 

h   m     ■ 
9  99  48.56 

M4a 

0       1       N 

+15  59  16.9 

640 

h    m 
10  50.7 

1 

h  m     8 
9  90    1.30 

B 

0463 

O       1        « 

+16  43  38.7 

N 

1*49 

h    m 
8  39.3 

9 

9  99  91.34 

MM 

16    1  97.0 

6.40 

10  46.3 

9 

9  19  59.96 

0*881 

16  44  11.0 

1*37 

8  35.3 

3 

9  98  64.63 

Moe 

16    3  35.4 

640 

10  49.0 

3 

9  19  4540 

0*800 

16  44  39.9 

M8 

8  31.9 

4 

9  98  98.14 

mm> 

16    5  41.9 

6.10 

10  37.6 

4 

9  19  38.56 

0*960 

16  45    5.9 

0.90 

8  97.9 

5 

9  98    9.19 

1*079 

16    7  44.5 

6*00 

10  33.3 

6 

9  19  3946 

0*388 

16  45  96*9 

0*68 

8  93.9 

6 

9  97  36.69 

1.MS 

16    9  45.1 

4.80 

10  98.9 

6 

9  19  97.11 

0*907 

16  45  45.1 

0*60 

8  19.1 

7 

9  97  11.67 

14^3 

16  11  49.9 

4*06 

10  94.6 

7 

9  19  99.51 

0*176 

16  45  59.8 

0*64 

8  15.1 

8 

9  96  47.15 

1.011 

16  13  38.0 

4.78 

10  90.9 

8 

9  19  18.66 

0*146 

16  46  11.0 

0*80 

8  11.1 

9 

9  96  93.13 

coeo 

16  15  30.9 

441 

10  15.9 

9 

9  19  15.56 

0*118 

16  46  18.6 

0-34 

8    7.1 

10 

9  95  59.64 

0.007 

16  17  19.4 

4*48 

10  11*6 

10 

9  19  13.91 

0403 

16  46  99.7 

+0*10 

8    3.1 

11 

995  36.69 

0.044 

16  19    5.6 

4*10 

10    7.3 

11 

9  19  11.61 

0*061 

16  46  93.3 

-0.06 

7  59.9 

13 

9  95  14.30 

0.031 

16  90  48.8 

4.98 

10    3.0 

19 

9  19  10.76 

.4MN» 

16  46  90.3 

0*90 

7  55.9 

13 

9  94  59.48 

0.807 

16  99  98.9 

4.10 

9  68.7 

13 

9  19  10.66 

+0413 

16  46  13.8 

0.84 

7  61.3 

14 

9  91  31425 

0*073 

16  94    5.9 

8*07 

9  644 

14 

9  19  11.39 

0*048 

16  46    3.8 

0*40 

7  47.3 

16 

9  94  10^ 

0.046 

16  95  39.6 

8.88 

9  60*9 

15 

9  19  19.79 

0*074 

16  45  50.3 

0*68 

7  434 

16 

9  93  50.69 

0410 

16  97  10.1 

8.10 

9  46.9 

16 

9  19  14.86 

0*106 

16  45  334 

0*78 

7  39.5 

17 

9  93  31.93 

0.704 

16  98  37.4 

8.67 

9  41.7 

17 

9  19  17.75 

0*136 

16  45  13.1 

0*03 

7  35.6 

18 

9  93  19.48 

0.707 

16  30    1.3 

8.a 

9  374 

18 

9  19  91.38 

0*166 

16  44  49.3 

140 

7  31.7 

19 

9  99  64.38 

0.740 

16  31  91.9 

8-80 

9  33*9 

19 

9  19  95.74 

0*190 

16  44  99.1 

1*90 

7  97.9 

90 

9  99  36.93 

0.7U 

16  39  39.9 

8.16 

9  99.0 

90 

9  19  30.83 

0*337 

16  43  51.5 

1*84 

7  94.1 

81 

9  99  90.15 

0.016 

16  33  53.1 

8.00 

9  94.8 

91 

9  19  36.64 

0*967 

16  43  17  JS 

148 

7  90.8 

99 

9  99    4.04 

0467 

16  35    3.6 

fi.o4 

990.6 

99 

9  19  43.18 

0*907 

16  49  40.9 

1.03 

7  16*5 

93 

9  91  48.61 

0.018 

16  36  10.6 

t-to 

9  164 

93 

9  19  5044 

0417 

16  41  59.6 

1.70 

7  19.7 

84 

9  91  33.86 

0400 

16  37  14J2 

9.68 

9  19.9 

94 

9  19  6840 

0*846 

16  41  15.7 

1.80 

7    8.9 

8& 

9  91  1931 

0410 

16  38  14.4 

8.a 

9    8.0 

95 

9  90    7.07 

0*876 

16  40  98.6 

948 

7    5.1 

86 

9  91    6.46 

0441 

16  39  11.1 

9.98 

9    3.9 

96 

9  90  1646 

0406 

16  39  38.9 

9*10 

7    1.3 

97 

0  90  63.81 

0.ftl8 

16  40    44 

9.16 

8  69.8 

27 

990  96.59 

0*484 

16  38  44.5 

9.80 

6  67.5 

98 

9  90  41.87 

0403 

16  40  54.3 

9*00 

8  65.7 

98 

9  90  37.99 

0403 

16  37  47.7 

9*48 

6  63.8 

99 

9  90  30.65 

0*463 

16  41  40.7 

1.80 

8  61.6 

99 

9  90  48.74 

0*401 

16  36  47«6 

9.66 

6  50.0 

90 

9  90  90.14 

0*433 

16  49  93.5 

1*71 

8  47.5 

30 

9  91    0.88 

0*600 

16  35  444 

9.70 

6  46.3 

31 

9  90  10.36 

0403 

16  43    9.8 

1.80 

8  €34 

31 

9  91  13.70 

0448 

16  34  37.9 

9.04 

649.6 

39 

9  90    1.3» 

0.803 

+16  43  38.7 

149 

8  39.3 

39 

9  91  97.19 

o*n6 

+16  33  98.9 

9.87] 

6  38.9 

D^l 

^tiitXott«b» 

l«i. 

11th. 

Hilt. 

81H. 

DV 

onbtMbatki 

lit. 

11th. 

aiH. 

81H. 

Pt 

81.0 

80.7 

M 

80 

A 

19.7 

Fbi 

larSomidiam 

»«er 

19.7 

1911 

16l6 

idlo 

He 

riaoBUl  PaimUax 

1.9 

1.9 

1 

4» 

1.8 

Ho 

ritoBtel  Rural 

lax 

1.8 

1.8 

1.7 

Zj 

232 


JUPITER,    1861. 


GREENWICH  MEAN  TIME,                                            1 

MAT, 

ji                                    JUNE.                                    1 

1 

^«K?*  ''^;1 

Appcnat       Dh- 

MerkUaa 

5 

1 

R.A. 
fori 
Hoar. 

ApwTmt 

ibrl 
Hoar. 

Mccidlaa 

Afloenalon. 

Hoar. 

Hour. 

>i 

Ifnme^. 

>< 

PaoBig*. 

S 

JVbMi. 

Noom. 

Noom. 

N0<m, 

^ 

Koa^ 

xVoMI. 

Abofi. 

Notm. 

• 

h   m     B 

■ 

O       1       u 

N 

h    m 

h   m     B 

B 

O       1       « 

h    m 

1 

9  31  13.70 

0.A48 

+16  34  37.9 

9*84 

6  48.6 

1 

9  38  54.77 

1*990 

+15  35  46.3 

6*51 

4  584 

3 

9  31  37.19 

0*S76 

16  33  38.3 

9*97 

6  38.9 

8 

9  33  85.95 

1*809 

15  33    8.9 

6.61 

4  49.0 

3 

9  31  41.35 

O-Wi 

16  33  15.4 

9*10 

6  35.3 

3 

9  33  57.60 

1*998 

15  30  39.0 

6*71 

4  45.6 

4 

9  31  66.17 

0.6S1 

16  30  594 

9*98 

6  31.5 

4 

9  34  89.71 

1*947 

15  37  46.6 

0*81 

4  43.2 

5 

9  33  11.65 

0<«66 

16  39  40.3 

9*86 

6  37.9 

5 

9  35    3*86 

1*966 

15  35    1.8 

6*91 

4  38.8 

6 

9  33  37.79 

0.086 

16  38  18.1 

9*49 

6  34.3 

6 

9  35  35.85 

1*988 

15  88  14.5 

7*09 

4  354 

7 

9  33  44.58 

0*T1S 

16  36  53.8 

9*61 

6  30.5 

7 

9  36    8.68 

1*401 

15  19  84.8 

7*19 

4  33.1 

8 

9  33    3.01 

O-W 

16  35  34.5 

9*74 

6  16.9 

8 

9  36  43.54 

1*419 

15  16  33.7 

7*99 

4  88.7 

9 

9  33  30.08 

0.7W 

16  33  53.1 

9*87 

6  13.3 

9 

9  37  16.80 

1*496 

15  13  38.3 

7*89 

4  85.3 

10 

9  33  38.78 

0-793 

16  38  18.7 

8.99 

6    9.7 

10 

9  37  51.49 

1*458 

15  10.41.4 

7*49 

4  81.9 

11 

9  33  58.10 

0.817 

16  80  41.3 

4*19 

6    6.0 

11 

9  38  86.58 

1.470 

15    7  43.3 

7*51 

4  18.6 

13 

9  34  18.04 

0*843 

16  19    0.9 

4*94 

6    3.4 

13 

9  39    8.07 

1.486 

15    4  40.8 

7*60 

4  15.2 

13 

9  34  38.50 

0-866 

16  17  17.6 

4*86 

5  58.8 

13 

9  39  37.95 

1*608 

15    1  37.1 

7*70 

4  U.9 

14 

9  34  59.74 

0-80S 

16  15  31.3 

4*48 

6  55.3 

14 

9  40  14.83 

1*519 

14  58  31.2 

7*79 

4   ejs 

15 

9  35  31.48 

0-916 

16  13  43.1 

4*60 

6  51.7 

15 

9  40  50.87 

1*684 

14  55  83.1 

7*88 

4    6.3 

16 

9  35  43.81 

O.MS 

16  11  60.1 

4*79 

5  48.3 

16 

9  41  87.89 

1*549 

14  88  13.8 

7*97 

4     1.9 

17 

9  36    6.73 

0*966 

16    9  55.3 

4*84 

5  44.6 

17 

9  43    5.86 

1*564 

14  49    0.3 

8^M 

3  58.6 

18 

9  36  30.30 

0*990 

16    7  57.4 

4*96 

5  41.1 

18 

9  43  43.99 

1*679 

14  45  45.7 

8.16 

3  56.3 

19 

9  36  54.35 

I'Oia 

16    5  56.9 

6*08 

5  37.5 

19 

9  43  31.07 

1*694 

14  43  39.0 

8.U 

3  5SU0 

30 

9  37  18.85 

1*086 

16    3  53.6 

6*19 

5  344) 

80 

9  43  60.49 

1*606 

14  39  10.1 

8.9S 

3  48.7 

31 

9  37  44.00 

1*069 

16    1  47.6 

6.80 

5  30.5 

81 

9  44  88.34 

1*699 

14  35  49.8 

8.41 

3  454 

33 

9  38    9.69 

1*081 

15  59  38.9 

6*41 

5  37.0 

83 

9  45  17.38 

1*695 

14  38  86.3 

8.50 

3  48.1 

33 

9  38  35.91 

MOt 

15  57  37.5 

6.68 

5  33.5 

33 

9  45  66.73 

1WM8 

14  89    1.3 

8*58 

3  38.9 

34 

9  39    3.66 

1*196 

15  55  13.4 

6*64 

5  30.0 

34 

9  46  36.44 

1.661 

14  85  34.8 

8*66 

3  35.6 

35 

9  39  39.93 

1*149 

15  58  56.6 

6.76 

5  16*5 

85 

9  47  16.47 

1*«74 

14  88    5.8 

8*74 

3  3S.S 

36 

9  39  67.71 

1*167 

15  50  37.8 

6*86 

5  13.1 

36 

9  47  56.80 

1*687 

14  18  34.8 

8.88 

3  89X> 

37 

9  30  35.99 

M88 

15  48  15.3 

6*97 

5    9.6 

37 

9  48  37.44 

1.699 

14  15    1^ 

8.91 

3  25.8 

38 

9  30  54.77 

1*909 

15  45  50.5 

6*06 

5    6.3 

38 

9  49  18.38 

1*711 

14  11  86.3 

8*90 

3  28.5 

39 

9  31  34.04 

1*999 

15  43  83.3 

6.18 

5    8.7 

39 

9  49  69.60 

1*798 

14    7  49.5 

9-07 

3  19.3 

30 

9  31  53.80 

1*960 

15  40  53.5 

6.99 

4  69.3 

30 

9  50  41.11 

1*795 

14    4  10.8 

9.15 

3  16.1 

31 

9  33  84.05 

1*970 

15  38  31.3 

6*40 

4  65.8 

31 

9  51  83.90 

1*747 

14    0  30.8 

9.98 

3  13.9 

33 

0  33  54.77 

1*990 

+15  35  46.3 

6*51 

4  58.4 

38 

9  53    4.97 

1*756 

+13  66  47.7 

9*91 

3    9.6 

D^r  of  tlw  Umth, 

Ut. 

llth. 

aiH. 

9UL 

Day 

oTtlMlfbnth, 

UL 

llth. 

mat. 

3U9. 

18.0 

17A 

17.0 

16.5 

Po 

»ter 

16.4 

16*0 

15'.7 

15.4 

Horizontal  Parallax 

1.7 

1.6 

1.6 

1.5 

Ho 

rizontal  Paral 

lax 

1.5 

1.5 

1.4 

14 

I 

J 


JUPITER,    1861. 


233 


GSEENWICH   MEAJ^  TTMK. 

JULY, 

AUGUST, 

1 

:^ 

Vbt.  of 

fori 
Hour. 

jtJSSSik. 

Tar.of 
fori 

Uwimm 

|, 

^SST^ 

Vw.  of 
R.A. 
fiirl 
Hour. 

1 

ApwiTTOt 

Vir.of 

fori 
Hoar. 

Meridiaa 

% 

FaMi«i. 

^ 

PMBBgS. 

1 

Abm. 

Noom. 

NootL 

Noon, 

^ 

Npml 

iV^M. 

JNoom. 

Notm, 

fa  m    « 

B 

O        1        tf 

N 

h    m 

h   m     B 

B 

0      1      u 

u 

h    m 

1 

9  51  22.90 

1.747 

+14    0  30.2 

0.99 

3  13.9 

1 

10  14  46.11 

1.080 

+11  53    4.4 

11.18 

1  34.2 

9 

9  52    4.97 

1.7W 

13  56  47.7 

8.81 

3    9.6 

2 

10  15  33.94 

1*888 

11  48  35.9 

11*31 

I  31.1 

3 

9  52  47.30 

1.7« 

13  53    3.4 

0.88 

3    6.4 

3 

10  16  21.87 

1*000 

11  44    6.3 

11.38 

1  27.9 

4 

9  53  29.89 

1.7W 

13  49  17.3 

0*48 

3    3.2 

4 

10  17    9.91 

3^)08 

11  39  35.6 

11.80 

1  24.8 

5 

9  54  12.75 

l.Til 

13  45  29.3 

0.88 

3    0.0 

5 

10  17  58.05 

3*007 

11  35    3.8 

11.84 

1  21.7 

^ 

9  54  55.86 

1.W1 

13  41  39.5 

0.81 

2S6.7 

6 

10  18  46.28 

3*011 

11  30  314) 

11.88 

1  18.6 

7 

9  55  39.21 

1.811 

13  37  484) 

0.88 

2  53.5 

7 

10  19  34.60 

S^»I8 

11  25  57.2 

11.48 

1  154 

8 

9  56  22.80 

LMl 

13  33  54.7 

0.78 

2  50.3 

8 

10  20  23.01 

3.018 

11  21  224 

11.48 

1  12.3 

9 

9  57    6.63 

1.881 

13  29  59.8 

8.89 

2  47.1 

9 

10  21  11.49 

smti 

11  16  46.7 

ll.fiO 

1    9.2 

10 

9  57  50.66 

1.840 

13  26    3.2 

0.80 

2  43.9 

10 

10  22    0.05 

3*094 

11  12  10.2 

11.54 

1    6.1 

U 

9  58  34.95 

1.849 

13  22    54) 

0.98 

2  40.7 

11 

10  22  48.68 

3*097 

11    7  32.8 

11.88 

1    2.9 

12 

9  59  19.44 

1.858 

13  18    5.1 

W^ 

2  37.5 

12 

10  23  37.37 

3*090 

11    2  54.5 

11.61 

0  59.8 

13 

10    0    4.13 

1.887 

13  14    3.6 

ICOO 

2  34.3 

13 

10  24  26.12 

3^)08 

10  58  154 

11.84 

0  56.7 

14 

10    0  49.03 

1.87ft 

13  10    0.6 

18.1^ 

2  31.1 

14 

10  25  14.92 

3.8M 

10  53  35.5 

11.87 

053.6 

15 

10    1  34.13 

1.888 

13    5  564) 

10.1^ 

2  27.9 

15 

10  26    3.77 

3.008 

10  48  54.9 

11.70 

0  504 

16 

10    2  19.42 

1*880 

13    1  49.9 

10*38 

2  24.7 

16 

10  26  52.66 

3.088 

10  44  13.6 

11*78 

0  47.3 

17 

10    3    4.80 

1.806 

12  57  42.3 

10.84 

2  21.6 

17 

10  27  41.60 

3^M0 

10  39  31.5 

11.78 

0  44.2 

18 

10    3  50.54 

1.988 

12  53  33.2 

10.48 

2  18.4 

18 

10  28  30.56 

3^Ml 

10  34  48.8 

11.70 

0  41.1 

19 

10    4  36.37 

1*913 

12  49  22.7 

HMO 

2  15^ 

19 

10  29  19.50 

S^M3 

10  30    54 

11.89 

0  37.9 

90 

10    5  22.37 

1.9» 

12  45  1043 

10*fi8 

2  124) 

20 

10  30    8.63 

3.018 

10  25  21.0 

11.84 

0  34^ 

91 

10    6    8.54 

i.«r7 

12  40  57.5 

i8>se 

2    8.9 

21 

10  30  57.60 

3.044 

10  20  36.8 

11.67 

0  31.7 

23 

10    6  54.87 

1.988 

12  36  42.8 

I0.84 

2    5.7 

22 

10  31  46.77 

S^MO 

10  15  51.6 

11.80 

0  28.6 

23 

10    7  41.35 

LMO 

12  32  26.7 

18*70 

2    2.6 

23 

10  32  36.87 

S'^O 

10  11    5.8 

11.91 

0  254 

24 

10    8  27.99 

1.M8 

12  28    9.3 

I0>78 

1  594 

24 

10  33  24.99 

3^M8 

10    6  19.5 

11.08 

0  22.3 

25 

10    9  14.78 

1.908 

12  23  504 

10^ 

1  56*3 

25 

10  34  14.12 

3^147 

10    1  32.7 

11.88 

0  19.2 

96 

10  10    1.71 

1*988 

12  19  30.6 

10-88 

1  53.1 

26 

10  35    3.26 

9.087 

9  56  454 

11.08 

0  16.1 

27 

10  10  48.78 

1.984 

12  15    9.3 

10*01 

1  504) 

27 

10  35  52.40 

3HM7 

9  51  57.7 

13*00 

0  13.0 

28 

10  11  35.99 

1.970 

12  10  46.7 

10.08 

1  46.8 

28 

10  36  41.54 

S<^7 

9  47    9J^ 

19.01 

0    9.9 

29 

10  12  23.34 

1.9T8 

12    6  22.9 

11.01 

1  43.7 

29 

10  37  30.68 

3*047 

9  42  20.9 

19*08 

0    6.8 

3P 

10  13  10.81 

a*9|9 

12    1  57.9 

11*08 

1  40.5 

30 

10  38  19.81 

3*048 

9  37  32.0 

13*04 

0    3.7 

31 

10  13  5QAQ 

S*988 

11  57  31.7 

11*11 

1  37.4 

31 

10  39    8.92 

3.048 

9  32  42.7 

19*08 

\^  ii 

32 

10  14  46.11 

1.990 

+11  53    4.4 

ii.iol 

1  34.2 

32 

10  39  58.02 

9.048 

+  9  27  53.1 

13*07 

23  54.3 

Di» 

ftttmUmit, 

Ut 

11th. 

Alrt. 

31^. 

D^fiihmWmth, 

let. 

llth. 

Alit 

SlBt. 

Pol 

I5U 

15J 

I4I9 

N 

14.7 

Polar  Semidiaini 

)t«r       14.7 

14.6 

14'.6 

14.5 

Ho 

rizoncid  Parallax 

1.4 

1^ 

lA 

lA 

Horizontal  Paral] 

lax         lA 

1.3 

1.3 

1.3 

234 


JUPITER,    1861. 


GREENWICH 

MEAN  TIME- 

SEPTEMBER,                             \ 

OCTOBEE.                              1 

>? 

^issr 

ibrl 
Hour. 

DwSSImSoii. 

Dm. 
fori 
Hoar. 

Meridian 
PMflBge. 

ya 

Ascension. 

R.A. 
fori 
Hoar. 

liSSXl.. 

T»t.of 

ibrl 
Hoar. 

Meddian  H 
PBaH«a. 

I 

Noon. 

NooH* 

Nban, 

No<m. 

S 

Noon. 

NOOH. 

Nmh. 

Noom. 

1 

h    m     B 
10  39  58.02 

8 

3.046 

O       1      u 

+  9  27  53.1 

u 
13.07 

h    m 
23  54.3 

1 

h   m     8 
11    3  59.98 

8 
1.988 

O        1         If 

+  7    3  37.3 

M 

11.77 

h    m 
22  20.3 

2 

10  40  47.10 

5M)44 

9  23    3.3 

13.08 

23  51.2 

2 

11    4  46.31 

1.937 

6  58  55.3 

11.78 

22  17 J2 

3 

10  41  96.15 

3.048 

9  18  13.2  18.09 

23  48.1 

3 

11    5  32.48 

1.930 

6  54  14.1 

11.70 

22  144) 

4 

10  42  25.17 

3.043 

9  13  23.0  13.10 

23  45.0 

4 

11    6  1847 

1.018 

6  49  33.8 

11.06 

22  10.8 

5 

10  43  14.15 

3.040 

9    8  32.6 

13.10 

23  41.8 

5 

11    7    4.29 

1.906 

6  44  544 

ll.«3 

22    7.6 

6 

10-44    3.09 

3.0S8 

9    3  42.1 

13.10 

23  38.7 

6 

11    7  49.93 

1.898 

6  40  16.0 

11.86 

22    44 

7 

10  44  51.98 

3.086 

8  58  51.5 

13.11 

23  35.6 

7 

11    8  35.39 

1.890 

6  35  38.5 

11.64 

22    1.2 

8 

10  45  40.82 

3.084 

8  54    0.8 

13.11 

23  32.5 

8 

11    9  20.66 

1*881 

6  31    2.0 

11.60 

21  S8.0 

9 

10  46  29.60 

3.081 

8  49  10.1 

13.10 

23  29.3 

9 

11  10    5.73 

1.878 

6  26  26.6 

11-46 

21  54.8 

10 

10  47  18.32 

3^)39 

8  44  19.5 

12.10 

23  26.2 

10 

11  10  50.61 

1.866 

6  21  52.3 

11.40 

21  51.6 

11 

10  48    6.97 

3.036 

8  39  28.9 

13.10 

23  23.1 

11 

11  11  35.28 

1.866 

6  17  19.1 

11.85 

21  484 

12 

10  48  55.56 

3.038 

8  34  38.4 

13.09 

23  20.0 

12 

11  12  19.74 

1.847 

6  12  47.1 

11.80 

21  45.2 

13 

10  49  44.07 

3.030 

8  29  48.1 

12.09 

23  16.8 

13 

11  13    3.99 

1.888 

6    8  16.3 

11.36 

21  42.0 

14 

10  60  32.50 

3.016 

8  24  57.9 

12.09 

23  13.7 

14 

11  13  48.02 

1.839 

6    3  46.8 

11*30 

21  38.8 

15 

10  51  20.85 

3.018 

8  20    7.9 

12.08 

23  10.6 

15 

11  14  31.83 

1.8S0 

5  59  1&5 

11*16 

21  35.6 

16 

10  52    9.12 

3.009 

8  15  18.0 

12.07 

23    7.5 

16 

11  15  15.41 

1.811 

5  54  51.6 

iimo 

21  324 

17 

10  52  57.29 

3.005 

8  10  28.4 

12.06 

23    4.3 

17 

11  15  58.76 

1.801 

5  60  26.1 

11.08 

21  29.2 

18 

10  53  45.36 

3-001 

8    5  39.1 

12.06 

23    1.2 

18 

11  16  41.87 

1.701 

5  46    2.0 

10.07 

21  26.0 

19 

10  54  33.34 

1.997 

8    0  50.1 

12.04 

22  58.1 

19 

11  17  24.74 

1.781 

5  41  39.3 

10*91 

21  22.8 

20 

10  55  21.22 

1.998 

7  56    1.4 

12.03 

22  55.0 

20 

11  18    7.36 

1.771 

5  37  18X) 

10*86 

21  19.6 

21 

IQ  56    8.99 

1.968 

7  51  13.1 

12.00 

22  51.8 

21 

11  18  49.73 

1.760 

5  32  58.3 

10.70 

21  16.3 

22 

10  56  56.65 

1.988 

7  46  25.2 

11.99 

22  48.7 

22 

11  19  31.85 

1.749 

5  28  40.2 

10*73 

21  13.1 

23 

10  57  44.20 

1.9T9 

7  41  37.7 

11.97 

22  45.5 

23 

11  20  13.70 

1.788 

5  24  23^ 

10.06 

21    9.8 

24 

10  58  31.63 

1*9T4 

7  36  50.7 

11.96 

22  42.4 

24 

11  20  55.29 

1.737 

5  20    8.7 

10*50 

21    6.6 

25 

10  59  18.94 

1.968 

7  32    4.1 

11.98 

22  39.2 

25 

11  21  36.61 

1.716 

5  15  554 

10*61 

81    3.3 

26 

11    0    6.12 

1.968 

7  27  18.1 

11.90 

22  36.1 

26 

11  22  17.65 

1.704 

5  11  43.9 

10*44 

21    0.1 

27 

11    0  53.17 

1.968 

7  22  32.7 

11.88 

22  32.9 

27 

11  22  58.40 

1.693 

5    7  34.1 

10*87 

20  66.8 

28 

11    1  40.09 

1.963 

7  17  47.8 

11.86 

22  29.8 

28 

11  23  38.86 

1.680 

5    3  26.2 

10*30 

20  53.5 

29 

11    2  26.87 

1.946 

7  13    3.6 

11.88 

22  26.6 

29 

11  24  19.03 

1.667 

4  59  20.2 

10-31 

20  50.2 

80 

11    3  13.50 

1.940 

7    8  20.1 

11.80 

22  23.5 

30 

11  24  58.89 

1.664 

4  65  16.1 

10*18 

20  47.0 

31 

11    3  59.98 

1.988 

7    3  37.3 

11.77 

22  20.3 

31 

11  25  3845 

1.641 

4  51  14.0 

10*04 

90  43.7 

32 

11    4  46.31 

1.927 

+  6  58  55.3 

11-78 

22  17.2 

32 

11  26  17.69 

1.638 

+  4  47  13.9 

0-06 

90  «U 

Day  of  fbe  Month, 

lit. 

llth. 

«lflt. 

Slst 

Dty  of  the  Month, 

iBt. 

lltht 

«ut 

ain. 

Polar  Semidiamc 

ter 

14.5 

14*5 

14.6 

II 
14.7 

Polar  Semidiainfi 

«er 

1417 

14.9 

IM 

154 

Horizontal  Paral 

lax 

1.3 

1.3 

1.4 

1.4 

Horizontal  Parall 

iax 

14 

14 

^    ir 

14 

14 
_  1 

r 


JUPITER,    1861. 


235 


GREENWICH  MEAN  TIME, 

NOVEMBER. 

DECEMBER 

^ 

'^^ 

Vir.  of 
K.A. 
Awl 

Hour. 

i^^fisr. 

TU.Qf 

fori 
Hour. 

Meridian 

PlBMg«. 

1 

Ajoension. 

B.A- 
fori 
Hour. 

.p^r.rn. 

Tir.of 
Dee, 
fori 

Hour. 

HetidSaa 

PlBBtgt. 

1 

Noam, 

N0<m, 

iVboM* 

Noon, 

S 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h   m     B 
11  26  17.69 

B 
1.638 

O        1        Jf 

+  4  47  13.9 

N 

9*96 

h    m 
20  404 

1 

h   m     8 
11  42  57.20 

B 

1*109 

o     1      n 
+  3    629.5 

u 
6*55 

h   m 
18  58.9 

2 

11  26  56.60 

l.«14 

4  43  15.8 

9*87 

20  37*1 

2 

11  43  23.56 

1*087 

3    3  54.1 

6*40 

18  554 

3 

11  27  35.19 

1.000 

4  39  19.9 

9*78 

20  33.8 

3 

11  43  49*39 

1*066 

3    1  22.2 

6*25 

18  51.9 

4 

11  28  13.44 

1.586 

4  35  26.1 

9*09 

20  30.5 

4 

11  44  14*69 

1*042 

2  58  53.9 

6*10 

18  484 

5 

11  28  51.34 

1.571 

4  31  34.4 

9*00 

20  27.2 

5 

11  44  39.45 

1*030 

2  56  29.1 

5*95 

18  44.9 

6 

11  29  28.90 

1.556 

4  27  45.0 

9.61 

20  23.9 

6 

11  45    3*69 

0*996 

2  54    8.0 

5*80 

18  41.3 

7 

11  30    6.10 

1.541 

4  23  57.9 

9*41 

20  20*6 

7 

11  45  27.37' 

0.975 

2  51  50.5 

6*65 

18  37.8 

8 

11  30  42.94 

1*696 

4  20  13^ 

9*81 

20  17*3 

8 

11  45  5049 

0*053 

2  49  36.6 

5*60 

18  34.2 

9 

11  31  19.41 

1*511 

4  16  30.9 

9*21 

20  14*0 

9 

11  46  13.06 

0*928 

2  47  26.5 

6*84 

18  30*7 

10 

11  31  56.51 

1*486 

4  12  51.0 

9.11 

20  10*6 

10 

11  46  35.06 

0*904 

2  45  20.2 

5*18 

18  27.1 

11 

11  32  31.24 

1*480 

4    9  13.6 

9*01 

20    7.3 

11 

11  46  56.49 

0*880 

2  43  17.6 

5.08 

18  23.5 

13 

11  33    6.58 

1*464 

4    5  38.7 

8.90 

20    3.9 

12 

11  47  17.35 

0*866 

2  41  18.8 

4*87 

18  19.9 

13 

11  33  41.53 

1*446 

4    2    6.3 

8*60 

20    0.6 

13 

11  47  37.63 

0*881 

2  39  23.9 

4*70 

18  16.3 

14 

11  34  16.09 
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1*271 

3  29  12*0 

7*68 

19  26.7 

23 

U  50  27*19 

0*676 

2  23  55.8 

8*00 

17  39.7 

24 

11  39  38.66 

1.252 

3  26  10*5 

7*48 

19  23.2 

24 

11  50  40*70 

0.549 

2  22  45.9 

2.89 

17  36.0 

25 

11  40    8.47 

1.332 

3  23  12.1 

7*86 

19  19.8 

25 

11  50  53.55 

0.521 

2  21  4042 

2*64 

17  32.3 

26 

11  40  37.81 

1*318 

3  20  16*8 

7.28 

19  16.3 

26 

11  51    5.73 

0*493 

2  20  39.0 

2*46 

17  28.5 

2r 

11  41    6.68 

1*198 

3  17  24.7 

7-10 

19  12.9 

27 

11  51  17.25 

0*466 

2  19  42.1 

2*28 

17  24.8 

26 

11  41  35.06 

1.172 

3  14  35.9 

6.96 

19    94 

28 

11  51  28.11 

0.488 

2  18  49.6 

2*10 

17  21.0 

29 

11  42    2.94 

1*151 

3  11  504 

6*82 

19    5.9 

29 

11  51  38.30 
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2  18    1.6 

1*91 

17  17  JJ 

30 

11  4^  30.32 

1*180 

3    9    8.3 

6*60 

19    24 

30 

11  51  47.82 

0.882 

2  17  17.9 

1*72 

17  134 

31 

11  42  57.20 

1*109 

3    6  29.5 

6.56 

18  58.9 

31 

11  51  56.66 

0.854 

2  16  38.8 

1*54 

17    9.6 

32 

11  43  23.5^ 
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+  3    3  54.1 

6*40 
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32 
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1 
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FEBHTJAKY,                               1 

X 

laeenioii. 

ibrl 
Hoar. 

rifa^SL 

Y>r.df 

fori 
Hoar. 

Meridian 
PMflBge. 

"n 

Apparent 

Hoar. 

i^^fi^Z.. 

fori 
Hour. 

HoUltfi 

i 

Noim. 

Noon. 

Noon, 

Noon, 

s 

Noon, 

Noon. 

Noon. 

Noon. 

1 

h    m     8 
10  46  33.18 

8 
-0.200 

O        1        II 

+  9  41  13.3 

+1.87 

h    m 
15  59.4 

1 

h    m     B 
10  41    9.69 

B 

-0.6S2 

O      1        u 

+10  20  48.1 

a 
+4.24 

h  to 
13  sail 

2 

10  46  26.18 

0.217 

9  41  59.4 

1*97 

15  55.4 

2 

10  40  54.40 

0*642 

10  22  30.4 

4.29 

13  47.9 

3 

10  46  22.78 

0--28S 

9  42  47.9 

2*07 

15  51.4 

3 

10  40  38.88 

0*651 

10  24  13.8 

4.33 

13  43.7 

4 

10  46  16.99 

0-260 

9  43  38.7 

2.16 

15  47.3 

4 

10  40  23.14 

0.660 

10  25  58.2 

4-37 

13  30.5 

5 

10  46  10.80 

0*266 

9  44  31.8 

9*26 

15  43.3 

5 

10  40    7.19 

0*669 

10  27  43.6 

4-41 

13  35.3 

6 

10  46    4.21 

0*288 

9  45  27.1 

2.86 

15  39.2 

6 

10  39  51.04 

o*ffn 

10  29  29.9 

4.45 

13  31.1 

7 

10  45  57.22 

0*309 

9  46  24.7 

2*45 

15  35.2 

7 

10  39  34.69 

0*685 

10  31  17.0 

4-48 

13  26w9 

8 

10  45  49.84 

0*S15 

9  47  24.6 

2-54 

15  31.1 

8 

10  39  18.16 

0*692 

10  33    4.9 

4-51 

13  22.7 

9 

10  45  42.06 

0*831 

9  48  26.7 

2.68 

15  37.0 

9 

10  39    1.45 

0*700 

10  34  53.5 

4*54 

13  18.5 

10 

10  45  33.95 

0.847 

9  49  30.9 

2-72 

15  23.0 

10 

10  38  44.56 

6.t06 

10  36  42.8 

4.56 

13  14.3 

n 

10  45  25.44 

0*882 

9  50  37.2 

2-81 

15  18.9 

11 

10  38  27.56 

0-712 

10  38  82.6 

4.59 

18  10.1 

12 

10  45  16.55 

0*878 

9  51  45.6 

2.89 

15  14.8 

12 

10  38  10.40 

0*718 

10  40  22.9 

4.61 

13    5.9 

!  13 

10  45    7.30 

0*808 

9  52  56.1 

2*98 

15  10.7 

13 

10  37  53.10 

0*724 

10  42  13.7 

4.63 

13    1.6 

'  14 

10  44  57.68 

0.408 

954    8.6 

8.06 

15    6.6 

14 

10  37  35.67 
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4*64 

12  37  A 
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8*14 
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15 
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4*65 
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16 
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16 
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10  47  48.2 

4*69 

12  494) 

17 

10  44  26.72 
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9  57  57.7 

8.80 

14  54.3 

17 

10  36  42.76 
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10  49  40.1 

4.OT 

12  44.8 

18 

10  44  15.72 
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9  59  17.9 

3.38 

14  50.2 

18 

10  36  24.95 

0*748 

10  51  32.2 

4.67 

12  46.5 

i  ^^ 

10  44    4.38 

0*470 

10    0  39.8 

8.45 

14  46.1 

19 

10  36    7.07 

0.746 

10  53  24.4 

4.67 

12  36.3 

20 

10  43  52.72 

0.492 

10    2    3.5 

S.52 

14  42.0 

20 

10  35  49.12 

0.749 
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4.67 

12  39.1 

21 
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0.506 

10    3  28.9 

8.59 

14  37.9 

21 
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4^ 

12  37.8 
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10  43  28.44 
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8*66 

14  33.7 

22 
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4.96 
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10  43  15.83 

0*581 

10    6  24.7 

8.78 

14  29.6 

23 

10  34  55.01 
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4.99 

19  19.3 

24 

10  43    2.93 

0*544 
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8.79 

14  25.4 

24 

10  34  36.91 

0.784 

11    2  44.2 

4.68 

19  15.1 

;  25 

10  42  49.74 

0*566 

10    9  26.7 

8.86 

14  21.3 

25 

10  34  18.80 

0.755 

11    4  35.6 

4-64 

19  10.9 

!  26 

10  42  36.26 

0*568 
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8.92 

14  17.1 

26 

10  34    0.69 

0.754 

11    6  26.6 

4*99 
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10  42  22.40 

0*579 
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8*96 
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27 
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4.69 
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28 
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4*08 
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28 

10  33  24.51 
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4.58 
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29 

10  41  54.14 
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4-09 
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29 
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0-751 
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4.59 

11  53.9 

30 

10  41  39.57 
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10  17  26.9 

4*14 

14    0.5 

30 

10  32  48.44 

0-750 

11  13  46.2 

4-59 

11  49.6 

31 

10  41  24.75 
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10  19    6.9 

4*19 

13  56.3 

31 

10  32  30.46 

0.748 

11  15  34.7 

4-51 

11  45.4 

32 

10  41    9.69 

-0*682 

+10  20  48.1 

+4.24 

13  52.1 

32 

10  32  12.54 

-0-745 
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+4.48 
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nth. 
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Polar  SeraidianM 

Iter 
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9A 
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MARUIL 

1                       ATBm. 

^ 

XT* 

Tar.  of 

E.A. 
Jbrl 
Hour. 

DeciWSoB. 

?Br.or 

flir  1 
Hoar. 
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X 
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Ibri 
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PMflBge. 

1 

iVwPM. 

Noom, 

Noom. 
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^ 

Noon. 

Nwm. 

JVboii. 

Noim. 

H 
+S.79 

1 

h    m     « 
10  33    6.46 

B 
-•.751 

O       1       w 

+11  11  57.1 

+4.56 

h    m 
11  53.9 

1 

h    m     B 
10  24  53.13 

B 
-0.517 

0     1       u 
+11  59  23J3 

h    m 
9  43.8 

2 

10  32  48.44 

CTflO 

11  13  46.2 

4*53 

11  49.6 

2 

10  24  40.88 

0-504 

12    0  29.8 

3.71 

9  39.7 

3 

10  32  30.46 

0.T48 

11  15  34.7 

4*51 

11  45.4 

3 

10  24  28.94 

0-491 

12    1  33.8 

3.63 

9  35.6 

4 

10  32  12.54 

0.745 

11  17  22.5 

4*48 

11  41.2 

4 

10  24  17.32 

0.478 

12    2  35.8 

3.54 

9  31.5 

5 

10  31  54.69 

0.74S 

11  19    9.5 

4*44 

11  37.0 

5 

10  24    6.01 

0.464 

12    3  35.8 

3.40 

9Sr7.4 

6 

10  31  36.91 

0.730 

11  20  55.6 

4*40 

11  32.8 

6 

10  23  55.03 

0.450 

12    4  33.7 

2.87 

9  23.3 

7 

10  31  19.22 

0.7U 

11  22  40.9 

4*87 

11  28.6 

7 

10  23  44.39 

0-496 

12    5  29.4 

3.38 

9  19.2 

9 

10  31     1.63 

0.731 

11  24  25.3 

4*33 

11  24.3 

8 

10  23  34.09 

0-433 

12    6  23.0 

9.19 

9  15.1 

9 

10  30  44.15 

0.7M 

11  26    8.7 

4*39 

11  20.1 

9 

10  23  24.12 

0-406 

12    7  14.4 

3.10 

9  11.0 

10 

10  30  26.79 

0-751 

11  27  51.2 

4*35 

11  15.9 

10 

10  23  14.50 

0.398 

12    8    3.7 

3.01 

9    6.9 

11 

10  30    9.55 

0.715 

11  29  32.6 

4*90 

11  11.7 

11 

10  23    5.24 

0*378 

12    8  50.8 

1.91 

9    2.8 

12 

10  29  52.45 

0.700 

11  31  12.8 

4*15 

11    7.4 

12 

10  22  56.34 
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12    9  35.6 

1.83 

8  58.7 

13 

10  29  35.50 

0.708 
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13 
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0*348 

12  10  18.2 

1.78 
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18 
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3*81 
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18 
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1.36 

8  34.4 

19 
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8*75 
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19 
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20 
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20 
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21 
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22 
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23 

10  26  56.19 
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3*48 
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23 
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0.77 

8  14.3 

24 
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0*609 
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3*41 
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24 

10  21  38.50 
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0.68 

8  10.3 

25 
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0.508 
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25 
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0.58 
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26 
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3.36 
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26 
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0.48 
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27 

10  25  58.78 
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27 

10  21  27.83 
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0.39 

7  58.3 

28 

10  25  45.09 
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11  54  40.2 

8*11 
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28 
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0*29 
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29 

10  25  31.67 
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29 
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ao 
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30 
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31 
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3.88 
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31 
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32 
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Pmm«o. 

1 
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Noon, 

Noon, 

^ 

Noon. 

Noon, 

Noon. 
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h    m     8 

B 

O        f        II 

u 

h    m 

h    m     • 

B 

O      1        u 

N 

h    m 

1 

10  21  19-03 

-0.068 

+12  16  32.7 

-04)0 

7  42.4 

1 

10  23  45.82 

+0*448 

+11  68  15.5 

-9.87 

6  43.0  1 

2 

10  21  17.83 

0*043 

12  16  31.5 

0*10 

7  38^ 

2 

10  23  56.62 

0*467 

11  57    5.6 

8.96 

5  39.2 

3 

10  21  17.03 

0*035 

12  16  27.9 

0*30 

7  34.5 

3 

10  24    7.78 

0*473 

11  65  63.6 

8.04 

5  35.5 

4 

10  21  16.63 

-0*008 

12  16  22.0 

0*39 

7  30.6 

4 

10  24  19.29 

0*467 

11  64  39.6 

8.18 

5  31.7 

5 

10  21  16.63 

+0*008 

12  16  13.8 

0^89 

7  26.7 

5 

10  24  31.16 

0*803 

11  63  23.6 

8.31 

62B.0 

6 

10  21  17.03 

o*oai 

12  16    3.2 

0*49 

7  22.7 

6 

10  24  43.38 

0*616 

11  62    5.6 

8*90 

5  24.3 

7 

10  21  17.84 

0*048 

12  15  50.2 

0*69 

7  18.8 

7 

10  24  55.94 

0*580 

11  60  45.7 

8.87 

620.6  I 

8 

10  21  19.05 

0*0M 

12  15  34.9 

0.60 

7  14.9 

8 

10  25    8.84 

0*646 

11  49  23.9 

8.46 

5  16.9  ; 

9 

10  21  20.66 

0*076 

12  15  17.3 

0*78 

7  U.0 

9 

10  25  22.08 

0*650 

11  48    0.1 

8.58 

5  13.2 

10 

10  21  22.67 

0*0M 

12  14  57.4 

0«88 

7    7.1 

10 

10  25  35.66 

0*678 

11  46  34.4 

t.61 

5    9^ 

11 

10  21  25.09 

0*100 

12  14  35.2 

0*97 

7    3.2 

11 

10  25  49.57 

0*586 

11  46    6.9 

8.60 

5    63 

12 

10  21  27.91 

0*136 

12  14  10.7 

1*07 

6  59.3 

12 

10  26    3.81 

0*600 

11  43  37.6 

8*76 

5    2.1  1 
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0-847 
0-8S6 
0*835 
0.814 
0*809 

0*791 
0.779 
0*767 
0-7M 
0*743 

0.781 
0*719 
0*706 
0*098 
0*681 

0.668 
0*656 
0*041 
0*628 
0*614 

0*600 
0*586 
0*572 
0*558 
0*54S 

0*629 
+0*514 


AppanaC 
Docluubtloa. 


NooH. 


51  59.1 
49  55.0 
47  52*6 
45  51.9 
43  52.8 


5  41  55.4 
5  39  59.8 
5  38  6.0 
5  36  14.1 
5  34  24.0 

5  32  35.7 
5  30  49.3 
5  29  4.8 
5  27  22.2 
5  25  41.6 

5  24  2*9 
5  22  26.2 
5  20  51.6 
5  19  19.1 
5  17  48.6 

5  16  20.2 
5  14  53.9 
5  13  29.8 
5  12  7.8 
5  10  48.0 

5  9  30.4 

5  8  15.1 

5  7    2.1 

5  5  51.4 

5  4  43.0 


5 
+  5 


3  36.9 
2  33.2 


for  1 
Hour. 


No<m. 


-5*20 
6*14 
5*07 
5*00 
4*98 

4*85 
4*78 
4*70 
4*63 
4*55 

4*47 
4*89 
4*81 
4*23 
4*15 

4*07 
3.99 
3*90 
3.81 
3*73 


3*65 
3*46 
3.87 

3*28 

3.19 

3.09 

2*99 

2- 

2*80 


PaM«8». 


h  m 
20  38.2 
20  34.7 
30  31.1 
20  27.5 
20  23.9 

20  20.3 
20  16.7 
20  13.1 
20  94> 
20    5.9 

20  2.3 
19  58.7 
19  55.0 
19  514 
19  47.7 

19  44*1 
19  40.4 
19  36.7 
19  33*1 
19  29*4 

19  25.7 
19  22.1 
19  18.4 
19  14.7 
19  11.0 

19  7.3 
19  3.6 
18  59.9 
18  56.2 
18  52.5 

18  48.8 
18  45.1 


Sty  or  tbe  Month, 


UL 


Polar  Semidiameier         7^ 
Hcnrizontal  Panlhuc         0.9 


llth. 

9lBt. 

* 
7.9 

0.9 

slo 

0.9 

3l8t 


8.2 
0.9 


Appfttobt 
AaeenBkm. 

HA. 

fotl 
Hour. 

Nocn. 

Noon, 

h    m     B 

11  32  58.42 

+0*539 

11  33  10.93 

0*514 

11  33  23.08 

0*499 

11  33  34.87 

0*464 

11  33  46.31 

0*469 

11  33  57.38 

0*454 

11  34    8.08 

0.488 

11  34  18.41 

0*423 

11  34  28.36 

0*407 

11  34  37.94 

0*391 

11  34  47.14 

0*875 

11  34  55.96 

0*860 

11  35    4.40 

0*344 

11  35  12.47 

0*828 

11  35  20.15 

0*312 

11  35  27.44 

0*296 

11  35  34.34 

0*279 

11  35  40.85 

0*263 

11  35  46.97 

0*247 

11  35  52.69 

0*280 

11  35  58.02 

0*214 

11  36    2.95 

0.197 

11  36    7.48 

0.180 

11  36  11.60 

0*103 

11  36  15.32 

0*147 

11  36  18.64 

0*130 

11  36  21.55 

0*113 

11  36  24.05 

0*096 

11  36  26.14 

0*079 

11  36  27.83 

0*062 

11  36  29.11 

0*045 

11  36  29.98 

+0*028 

AppBWtll 

Itec. 
fori 
Hour. 

Noon. 

n 
-2.70 

Noon. 

0     /       « 

+  5    3  36.0 

5    2  33.2 

9.60 

5    1  31.9 

2.50 

5    0  33.0 

2.40 

4  59  36.5 

2.90 

4  58  42.4 

3.90 

4  57  50.8 

2.10 

4  57    1.7 

3*00 

4  56  15.0 

1.89 

4  55  30.8 

1.79 

4  54  49.1 

1.69 

4  54    9.9 

1.56 

4  53  33.2 

1*48 

4  52  59.0 

i-r 

4  52  27.4 

1*26 

4  51  58.3 

1.16 

4  51  31.8 

1.05 

4  51    7.8 

0*95 

4  50  46.4 

0.84 

4  50  27.5 

0.73 

4  50  11.2 

0*62 

4  49  57.6 

0*51 

4  49  46.6 

0*40 

4  49  38.2 

0*30 

4  49  32.4 

0*19 

4  49  29.2 

-0*08 

4  49  28.7 

+0*03 

4  49  30.8 

0*14 

4  49  35.5 

0*25 

4  49  42.9 

0*36 

4  49  52.9 

0-47 

+  4  50    5.5 

+0*58 

Meridian 


h.    m 
18  48.8 
18  45.1 

15  41.3 
18  37.6 
18  33.8 

18  30.1 
18  26.3 
18  22.5 
18  18.8 
18  15.0 

18  11.2 
18  7A 
18  3.6 
17  59.8 
17  56.0 

17  52.2 
17  48.4 
17  44.5 
17  40.7 
17  36.8 

17  33.0 
17  29.1 
17  25.2 
17  21.4 
17  17.5 

17  13.6 

17  9.8 

17  5.9 

17  2.0 

16  58.1 

16  54.2 
16  50.3 


Hmj  of  tlM  Month, 


iBt. 


Polar  Semidlameter 
Horizontal  Parallax 


8.2 
0.9 


11th. 

JilBt. 

II 
8.3 

8.5 

0.9 

0.9 

3l8t 

8.6 

0.9 


31 
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Groenwich 
Mean  Noon. 

X. 

Y. 

z. 

OxMnwich 
Mean  Noon. 

X. 

Y. 

z. 

Jan.  1 

d 

1 

+.1900099 

—.8849469 

—.3840195 

Mar.  1 

d 
60 

+.9371183 

—.2970609 

—.1289119 

2 

2 

.2071426 

.8817163 

.3826182 

2 

61 

.9428836 

.2820552 

.1223999 

3 

3 

.2242125 

.8782115 

.8810978 

3 

62 

.9483637 

.2669628 

.1158502 

4 

4 

.2412140 

.8744331 

.3794584 

4 

63 

.9535569 

.2517883 

.1092648 

5 

5 

.2581417 

.8703821 

.8777004 

5 

64 

.9584616 

.2365362 

.1026456 

6 

6 

+.2749905 

—.8660594 

—.3758243 

6 

65 

+.9630763 

—.2212111 

— i)959947 

7 

7 

.2917549 

.8614662 

.3738307 

7 

66 

.9673994 

.2058176 

i)893140 

8 

8 

.3084292 

.8566036 

.3717201 

8 

67 

.9714296 

.1903605 

X>826056 

9 

9 

.3250081 

.8514731 

.3694932 

9 

68 

.9751656 

.1748445 

i)7587l8 

10 

10 

.3414862 

.8460762 

.3671506 

10 

69 

.9786060 

.1592748 

J0691149 

11 

11 

+.3578579 

—.8404147 

—.3646931 

11 

70 

+.9817498 

—.1436569 

—.0623372 

IS 

12 

.3741177 

.8344904 

.8621217 

12 

71 

.9845964 

.1279957 

i)555408 

13 

13 

.3902602 

.8283053 

.3594372 

13 

72 

.9871452 

.1128961 

i)487279 

14 

14 

.4062801 

.8218616 

.3566405 

14 

73 

.9893957 

.0965629 

J0419006 

15 

15 

.4221723 

.8151616 

.8537325 

15 

74 

.9913474 

.0806012 

i)350610 

16 

16 

+.4379317 

—.8082075 

— J)507144 

16 

75 

+.9930001 

—.0650160 

— JD288118 

17 

17 

.4535534 

.8010021 

.3475875 

17 

76 

.9943540 

.0492125 

J0813536 

18 

18 

.4690324 

.7935481 

.3443529 

18 

77 

.9954095 

.0333957 

i)l44905 

19 

19 

.4843642 

.7858483 

U)410118 

19 

78 

.9961667 

.0175704 

J0O762S9 

20 

20 

.4995443 

.7779054 

J3375653 

20 

79 

.9966259 

--.0017412 

—.0007559 

21 

21 

+.5145683 

—.7697223 

—^340147 

21 

80 

+.9967879 

+.0140871 

+J0061I21 

22 

22 

.5294321 

.7613018 

.3303612 

22 

81 

.9966531 

.0129776 

23 

23 

.5441313 

.7526466 

^266060 

23 

82 

9962219 

.0457328 

.0198389 

24 

24 

.5586614 

.7437593 

.3227503 

24 

83 

.9954950 

.0615212 

.0266942 

25 

25 

.5730185 

.7346427 

.3187948 

35 

84 

.9944729 

X)7730O8 

0385414 

26 

26 

+.5871991 

—.7252997 

—.8147413 

26 

85 

+.9931564 

+.0930572 

+.0403785 

27 

27 

.6011990 

.7157333 

.3105907 

27 

86 

.9916462 

.1087860 

.0472037 

28 

28 

.6150139 

.7059463 

.3063442 

28 

87 

.9896481 

.1244827 

.0540153 

29 

29 

.6286398 

.6959415 

.3020031 

29 

88 

.9874477 

.1401431 

.0608114 

30 

80 

.6420728 

.6857217 

.2975685 

30 

89 

.9849605 

.1557631 

.0675900 

31 

31 

+.6553088 

—.6752898 

—.2930418 

31 

90 

+.9821822 

+.1718383 

+0743499 

Feb.  1 

32 

.6683437 

.6646487 

.2884243 

Apr.  1 

91 

.9891134 

.1868642 

.0810871 

2 

33 

.6811735 

.6538015 

.2837171 

^     2 

92 

.9757549 

.2023363 

4>878018 

8 

84 

.6937943 

.6427512 

.2789217 

3 

93 

.9721076 

.2177500 

.0944912 

4 

35 

.7062021 

.6315013 

.2740395 

4 

94 

.9681726 

.2831009 

.1011533 

5 

36 

+.7183927 

—.6200555 

—.2690720 

5 

95 

+.9639510 

+.2483843 

+.1077861 

6 

37 

.7303620 

.6084174 

.2640210 

6 

96 

.9594441 

.2635954 

.1143875 

7 

88 

.7421060 

.5965903 

.2588880 

7 

97 

.9546533 

.2787294 

.1209553 

8 

89 

.7536208 

.6845778 

.2536747 

8 

98 

.9495799 

.2937817 

.1274875 

9 

40 

.7649024 

.5723839 

.2483828 

9 

99 

.9442253 

.8087477 

.1339821 

10 

41 

+.7759476 

—.5600127 

—.2430139 

10 

100 

+.9385919 

+.3236230 

+.1404372 

11 

42 

.7867534 

.5474686 

.2375699 

11 

101 

.9326815 

.3384028 

.1468506 

12 

43 

.7973159 

.5347558 

.2320527 

12 

102 

.9264961 

.3530824 

.1532206 

18 

44 

.8076316 

.5218786 

.2264644 

13 

103 

:9900382 

.3676575 

.1595445 

14 

45 

.8176974 

.5088413 

.2208068 

14 

104 

.9133104 

.3821235 

.1658213 

15 

46 

+.8275110 

—.4956484 

— w2150819 

15 

105 

+.9063161 

+.8964760 

+.1790488 

16 

47 

.8370699 

.4823042 

.2092915 

16 

106 

.8990549 

.4107110 

.1782953 

17 

48 

.8463715 

.4688132 

.9034376 

17 

107 

.89153S6 

.4248847 

•   .184349S 

18 

49 

.8554130 

.4551799 

.1975221 

18 

108 

.8837507 

.4388131 

.1904187 

19 

60 

.86419]  9 

.4414087 

.1915468 

19 

109 

.8757120 

.4526725 

.1964322 

SO 

51 

+.8727061 

—.4275041 

—.1855137 

SO 

110 

+.8674194 

+.4663999 

+.fOS388l 

21 

52 

.8809540 

.4134706 

.1794246 

81 

111 

.8588759 

.4799897 

.9082849 

S2 

53 

.8889335 

.3993123 

.1732814 

22 

112 

.8500841 

.4934403 

.9141213 

23 

54 

.8966426 

.3850333 

.1670857 

S3 

113 

.8410467 

.5067474 

.9198957 

24 

55 

.9040794 

.3706379 

.1608394 

S4 

114 

.8317666 

.5199077 

.9256066 

25 

56 

+.9112425 

—.3561803 

—.1545443 

25 

115 

+.8222464 

+3329177 

+.9319594 

26 

57 

.9181298 

.3415145 

.1482022 

26 

116 

.8124889 

.5457741 

.2368316  1 

27 

58 

.9247395 

.3267948 

.1418148 

27 

117 

.8024969 

.5584736 

.2423497  1 

28 

59 

.9310696 

.3119755 

.1353841 

28 

118 

.7922733 

JS710127 

.9477844  1 

SO 

60 

.9371183 

.2970609 

.1289119 

29 

119 

.7818209 

.5833883 

.95315S3  ll 

30 

61 

+.9428836 

—.2820552 

—.1223999 

30 

120 

+.7711424 

+.5955968 

+.9584537  ll 
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Qiwnwioii 
MmaNood. 

x. 

Y. 

z. 

Gnenwkh 
Mem  Noon. 

X. 

Y 

z. 

liajrl 

d 
121 

+.7602404 

+.6076844 

+.2636780 

Jllij  1 

d 
182 

—.1687875 

+.9198020 

+.3991374 

fi 

122 

.7491179 

.6194977 

.2688267 

2 

183 

.1854491 

.9171060 

.3979672 

3 

123 

.7377783 

.6311835 

.2738982 

3 

184 

.2020599 

.9141510 

J966844 

4 

124 

.7262246 

.6426882 

.2788909 

4 

185 

.2186149 

.9109374 

.3952894 

6 

125 

.7144602 

.6540083 

.2838034 

5 

186 

.2351091 

.9074661 

.3937825 

6 

126 

+.7024887 

+.6651405 

+.2886341 

6 

187 

—.2515375 

+.9037378 

+.3921639 

7 

127 

.6903136 

.6760813 

.2933816 

7 

188 

.2678952 

.8997535 

.3904342 

8 

128 

.6779386 

.6868273 

.2980444 

8 

189 

.2841771 

.8955144 

.3885941 

9 

129 

.6653675 

.6973753 

.3026212 

9 

190 

.3003782 

.8910217 

.3866441 

10 

130 

.6526041 

.7077220 

.3071106 

10 

191 

.3164935 

.8862769 

.3845847 

II 

131 

+4896528 

+.7178644 

+.3115112 

11 

192 

—.3325182 

+.8812815 

+.3824167 

18 

132 

.6265176 

.7277997 

.3158218 

12 

193 

.3484478 

.8760373 

.3801409 

13 

133 

.6132027 

.7375251 

.3200413 

13 

194 

.3642778 

.8705461 

.8777581 

U 

134 

.5997127 

.7470377 

.3241685 

14 

195 

.3800039 

.8648096 

.8752689 

15 

135 

.5860518 

.7563352 

.3282023 

15 

196 

.3956214 

.8588296 

.3726739 

16 

136 

+.5722243 

+.7654151 

+.3321417 

16 

197 

—4111259 

+.8526079 

+.8699741 

17 

137 

.5582343 

.7742763 

.8359857 

17 

198 

.4265132 

.8461467 

.3671706 

18 

138 

.5440863 

.7829137 

.3397336 

18 

199 

.4417791 

.8394480 

.3642642 

19 

139 

.5297848 

.7913261 

.3433845 

19 

200 

.4569196 

.8385139 

.3612559 

20 

140 

.5153337 

.7995168 

.3469377 

20 

201 

4719309 

.8253465 

.3581465 

21 

141 

+.5007370 

+.8074780 

+.3503923 

21 

202 

—4868096 

+.8179478 

+i)549366 

22 

142 

.4859992 

.8152098 

.3537475 

22 

203 

JS015515 

.8103197 

.3516271 

28 

143 

4711245 

.8227103 

.3570024 

23 

204 

J^161525 

.8024638 

.3482189 

24 

144 

4561168 

.8299775 

.3601563 

24 

205 

.5306089 

.7943824 

.3447127 

25 

145 

4409800 

.8370098 

.3632084 

25 

206 

.5449168 

.7860776 

.3411095 

26 

146 

+4257179 

+.8438057 

+.3661580 

26 

207 

—.5690720 

+.7775514 

+.3374101 

27 

147 

4103345 

.8503634 

.3690043 

27 

208 

.5730706 

.7688059 

.3336153 

28 

146 

.3948342 

.8566810 

.3717464 

28 

209 

.5869087 

.7598430 

.3297260 

29 

149 

.3792214 

.8627567 

.3743835 

29 

210 

.6005823 

.7506647 

.3257430 

30 

150 

.3635002 

.8685868 

.3769148 

30 

211 

.6140873 

.7412730 

.3216673 

31 

151 

+^76746 

+.8741755 

+.8793394 

31 

212 

—.6274199 

+.7316704 

+.3175000 

June  1 

152 

JJ317487 

.8795148 

.3816566 

Aug.  1 

213 

.6405758 

.7218594 

.3132422 

2 

153 

.3157271 

.8846051 

.3838657 

2 

214 

.6535506 

.7118426 

.3088949 

3 

154 

.2996144 

.8894449 

.3859659 

3 

215 

.6663403 

.7016227 

.3044594 

4 

155 

.2834153 

.8940327 

.3879565 

4 

216 

.6789408 

.6912025 

.2999369 

5 

156 

+.2671347 

+.8988667 

+.3898368 

5 

217 

—.6918480 

+.6805847 

+.2953288 

6 

157 

.2507773 

.9024454 

.3916062 

6 

218 

.7035579 

.6697724 

.2906365 

7 

158 

.2343482 

.9062675 

.3932641 

7 

219 

.7155668 

.6587690 

.2858613 

8 

159 

.2178523 

.9098320 

.3948102 

8 

220 

.7273712 

.6475776 

.2810047 

9 

160 

.2012946 

.9131379 

3962440 

9 

221 

.7389674 

.6362015 

.2760682 

10 

161 

+.1846801 

+.9161843 

+.8975652 

10 

222 

—.7508519 

+.6246445 

+.2710531 

U 

162 

.1680139 

.9189704 

.8987734 

11 

223 

.7615213 

.6129100 

.2659611 

12 

163 

.1513008 

.9214957 

.3998684 

12 

224 

.77247^ 

.6010016 

.2607939 

18 

164 

.1345460 

.9237596 

4008502 

13 

225 

.7832021 

.5889230 

.2555529 

14 

165 

.1177546 

.9257621 

.4017186 

14 

226 

.7937077 

.6766777 

.2502397 

15 

166 

+.1009316 

+.9275029 

+.4024736 

15 

227 

—.8089864 

+.5642693 

+.2448558 

16 

167 

.0840818 

.9289820 

4081152 

16 

228 

.8140353 

.5517012 

.2394027 

17 

166 

.0673099 

.9301991 

.4036434 

17 

229 

.8238517 

.5389770 

.2338820 

18 

169 

.0503206 

.9311548 

4040581 

18 

230 

.8334332 

.5261002 

.2282951 

19 

170 

.0334188 

.9318476 

.4043593 

19 

231 

.8427773 

.5130745 

.2226435 

20 

171 

+.0165076 

+.9322795 

+.4045470 

20 

232 

—.8518814 

+4999035 

+.2169287 

21 

172 

— s0004069 

.9324499 

.4046213 

21 

233 

.8607430 

4865907 

.2111522 

22 

173 

.0173207 

J9323590 

.4045823 

22 

234 

.8693597 

.4731391 

.2053153 

28 

174 

i)342294 

.9320068 

4044300 

23 

235 

.8777290 

4595522 

.1994196 

24 

175 

.0511289 

.9313935 

.4041644 

24 

236 

.8858484 

4458336 

.1934668 

25 

176 

— i)680147 

+.9305192 

+.4037857 

25 

237 

—.8937152 

+4319869 

+.1874582 

26 

177 

.0848822 

.9293841 

.4032939 

26 

238 

.9013268 

4180154 

.1813952 

27 

178 

.1017270 

.9279883 

4026889 

27 

239 

.9086807 

4039228 

.1752795 

28 

179 

.1185447 

.9263320 

4019707 

28 

240 

.9157744 

.3897131 

.1691127 

29 

180 

.1353306 

.9244153 

.4011393 

29 

241 

.9226054 

.3753902 

.1628965 

30 

181 

.1520797 

.9222385 

.4001948 

30 

242 

.9291711 

.3609578 

.1566329 

31 

182 

—.1687875 

+.9198020 

+.3991374 

31 

243 

—.9354689 

+.34641981  +.1503237  || 
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axeenwich 
Mean  Noon. 

X. 

Y. 

z. 

OxtMnwich 
M««iNooii. 

X. 

Y. 

z. 

Sept.1 

d 
244 

-^9414965 

-h.3317805 

+.1489707 

Nor.  1 

d 
305 

—.7698643 

—.5735956 

-.2489039 

8 

245 

.9472517 

.3170443 

.1375757 

2 

306 

.7586140 

.5857172 

.2541634 

3 

246 

,9527324 

.3022156 

.1311405 

3 

307 

.7471321 

.5976602 

.2593458 

4 

247 

.9579366 

.2872986 

.1246670 

4 

308 

.7354221 

.6094206 

.2644479 

5 

248 

.9628626 

.2722979 

.1181573 

5 

309 

.7284878 

.6209943 

J2694695 

6 

249 

—.9675087 

+.2572182 

+.1116135 

6 

310 

—.7118331 

—.6323775 

-.2744083 

7 

250 

.9718729 

.2420640 

.1050376 

7 

311 

.6989617 

.6435667 

.2792627 

8 

251 

.9759537 

.2268400 

.0984316 

8 

312 

.6863776 

.6545585 

.2840314 

9 

252 

.9797498 

.2115510 

.0917976 

9 

313 

.6735850 

.6653492 

.2887130 

10 

253 

.9832604 

.1962017 

.0851376 

10 

314 

.6605880 

.6759355 

.2933062 

U 

254 

-..9864847 

-h.l807967 

+.0784535 

11 

315 

—.6473905 

—.6863143 

—.2978095 

12 

255 

.9894220 

.1653405 

.0717472 

12 

316 

.6339966 

.6964828 

.3022217 

13 

256 

.9920713 

.1498377 

.0650205 

13 

317 

.6204104 

.7064381 

.3065414 

14 

257 

.9944318 

.1342925 

.0582754 

14 

318 

.6066360 

.7161772 

.3107674 

15 

258 

.9965031 

.1187095 

.0515140 

15 

319 

.5926775 

.7256973 

.3148986 

16 

259 

—.9982847 

+.1030932 

+.0447382 

16 

320 

—.5785389 

—.7349957 

-^189337 

17 

260 

.9997761 

.0874480 

.0379497 

17 

321 

.5642^1 

.7440698 

.3228716 

18 

261 

1.0009770 

.0717782 

.0311503 

18 

322 

.5497372 

.7529169 

.3267111 

19 

262 

1.0018870 

.0560878 

.0243419 

19 

323 

.5350819 

.7615342 

.3304511 

20 

263 

1.0025054 

.0403810 

.0175262 

20 

324 

.5202622 

.7699189 

.3340901 

21 

264 

-1.0028316 

+.0246624 

+.0107052 

21 

325 

—.5052827 

—.7780683 

— ^3376269 

22 

265 

1.0028653 

+.0089362 

+.0038807 

22 

326 

.4901475 

.7859800 

.3410604 

23 

266 

1.0026059 

—.0067936 

—.0029454 

23 

327 

4748608 

.7936513 

.3443896 

24 

267 

1.0020533 

.0225227 

.0097711 

24 

328 

.4594267 

.8010796 

:3476132 

25 

268 

1.0012072 

.0382463 

.0165946 

25 

329 

.4438496 

.8082618 

.3507300 

26 

269 

-1.0000671 

—.0539599 

—.0234141 

26 

330 

—.4281343 

—.8151954 

-.3537388 

27 

270 

.9986327 

.0696591 

.0302274 

27 

331 

.4122856 

.8218780 

.3566385 

28 

271 

.9969040 

.0853393 

.0370323 

28 

332 

.3963081 

.8283070 

.3594280 

29 

272 

.9948807 

.1009958 

.0438268 

29 

333 

.3802065 

.8344799 

.3621063 

30 

273 

.9925628 

.1166237 

.0506089 

30 

334 

.3639857 

.8403942 

.3646723 

Oct  1 

274 

—.9899504 

—.1322182 

—.0573763 

Dec  1 

335 

—.3476512 

—.8460478 

—.3671250 

2 

275 

.9870440 

.1477743 

.0641269 

2 

336 

.3312085 

.8514386 

.3694636 

3 

276 

.9838439 

.1632872 

.0708586 

3 

337 

.3146630 

.8565646 

.8716872 

4 

277 

.9803508 

.1787518 

.0775692 

4 

338 

.2980201 

.8614240 

.3737950 

5 

278 

.9765655 

.1941631 

X)842565 

6 

339 

.2812852 

.8660155 

.3757865 

6 

279 

—.9724890 

—.2095162 

—.0909184 

6 

340 

—.2644639 

—.8703877 

— JI776613  . 

7 

280 

.9681224 

.2248061 

.0975527 

7 

341 

.2475617 

.8743892 

.3794187 

8 

281 

.9634672 

.2400279 

.1041574 

8 

342 

.2305840 

.8781687 

.3810582 

9 

282 

.9585249 

.2551770 

.1107304 

9 

343 

.2135363 

.8816750 

.3825793 

10 

283 

.9532973 

.2702488 

.1172698 

10 

344 

.1964239 

.8849072 

3839817 

11 

284 

—.9477859 

—.2852386 

—.1237736 

11 

345 

—.1792520 

—.8878647 

— >3852651 

12 

285 

.9419924 

.8001417 

.1302399 

12 

346 

.1620261 

.8905469 

.3864292 

13 

286 

.9359187 

.3149538 

.1366669 

13 

347 

.1447515 

.8929534 

.3874737 

14 

287 

.9295666 

.3296709 

.1430527 

14 

348 

.1274335 

.8950835 

.3883984 

15 

288 

.9229377 

.3442888 

.1493955 

15 

349 

.1100769 

.8969368 

.3892031 

16 

289 

—.9160340 

-.8588033 

—.1556936 

16 

350 

—.0926869 

—.8985128 

— JJ898876 

17 

290 

.9088576 

.3732098 

.1619453 

17 

351 

.0752683 

.8998111 

.3904515 

18 

291 

.9014104 

.3875041 

.1681487 

18 

352 

.0578262 

.9008312 

.3908946 

19 

292 

.8936945 

.4016827 

.1743018 

19 

353 

.0403057 

.9015725 

.3912169 

20 

293 

.8857116 

.4157418 

.1804027 

20 

354 

.0228920 

.9020347 

.3914181 

21 

294 

—.8774638 

—.4296772 

—.1864497 

21 

355 

—.0054101 

—.9022176 

—.3914980 

22 

295 

.8689531 

.4434845 

.1924413 

22 

356 

+.0120750 

.9021208 

.3914563 

23 

296 

.8601815 

.4571596 

.1983758 

23 

357 

.0295579 

.9017441 

.3912929 

24 

297 

.8511512 

.4706984 

.2042513 

24 

358 

.0470331 

.9010872 

.3910078  • 

25 

298 

.8418640 

.4840967 

.2100660 

25 

359 

.0644950 

.9001500 

.3906009 

26 

299 

—.8323220 

—.4973505 

—^5158179 

26 

360 

+.0819388 

—.8989324 

27 

300 

.8225274 

.5104552 

.2215050 

27 

361 

.0993575 

.8974341 

.3894217 

28 

301 

.8124831 

.5234067 

.2271255 

28 

362 

.1167472 

.8956555 

.3886494 

29 

302 

.8021917 

.5362008 

.2326775 

29 

363 

.1341016 

.8935969 

.3877556 

30 

303 

.7916563 

.5488332 

.2381591 

30 

364 

.1514149 

.8912587 

.3867404 

31 

304 

.7808795 

.5612995 

.2435685 

31 

365 

.1686814 

.8886416 

.385604S 

32 

305 

—.7698643 

—.5735956 

—.2489039 

32 

366 

+.1858954 

—.8857464 

—.3643472 

r 
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FOB  GREENWICH  MEAN  NOON  AND 

MIDNIGHT 

•       1 

Day  or 
Moatb. 

JANUABY. 

FBBRUABY. 

MAECH. 

1 

TraoLcwcttade. 

Utttada. 

XnMLoDgltwto. 

Latttadfi. 

Thm  LoogitadB. 

Latitade.        1 

1.0 

2.0 
2JS 
3.0 

157°  9' 27*8 
164  14  265 
171  20    8.8 
178  26  10.0 
185  32  145 

«3%l'4i'j8 
4    7  53.1 
4  30  195 

4  48  385 

5  2  325 

210''39'59".0 
217  45  15.8 
224  46  55.1 
231  44  48.7 
238  38  53.1 

-^12'    ^.1 
5    4  21.7 
4  52    4.6 
4  35  34.7 
4  15  13.3 

220°  52'  ld'5 
228    4  22.3 
235  10  44.7 
242  11  13.8 
249    5  48.4 

-4  50  165 
4  35  16.8 
4  16  11.8 
3  53  30.6 
3  27  42.0 

3.5 
4.0 
4.5 
5.0 
5.5 

192  38    5i2 
199  43  25.8 
206  48    0.2 
213  51  32J9 
220  53  45.7 

5  11  48.8 
5  16  195 
5  16    1.6 
5  10  57.3 
5    1  135 

245  29    85 
252  15  375 

258  58  255 
265  37  39.4 
272  13  265 

3  51  24.1 
3  24  32.8 
2  55    6.6 
2  23  33.4 
1  50  21.8 

255  54  34.9 
262  37  465 
269  15  41.0 
275  48  39.6 
282  17    5.3 

2  59  16.0 
2  28  435 
1  56  33.4 
1  23  15.1 
0  49  15.9 

6.0 
65 
7.0 
75 

8.0 

227  54  24.6 
234  53  125 
241  49  52.8 
248  44    8.8 
255  35  44.3 

4  47    1.7 

4  28  88.0 
4    6  225 
3  40  38.7 
3  11  53.3 

278  45  53.6 
285  15    8.9 
291  41  18.9 
298    4  29.7 
304  24  46.9 

1  16    0.4 

0  40  57.7 
—0    5  41.7 
+0  29  205 

1  3  43.1 

288  41  225 
295    1  54.0 
301  19    3.8 
307  33  13.1 
313  44  41.6 

-0  15    2.6 
H-0  19    0.1 

0  52  28.7 

1  25    0.8 
1  56  15.7 

8.5 

9.0 

9.5 

10.0 

10.5 

262  24  23.6 
269    9  51.9 
275  51  55.7 
282  30  23^2 
269    5    5.1 

2  40  355 
2    7  16iJ 
1  32  27.3 
0  56  40.9 

-0  20  28.8 

310  42  15.7 
316  57    15 
323    9    8.6 
329  18  435 
335  25  52.7 

1  37    1.7 

2  8  53.7 

2  38  58.3 

3  6  56.9 
3  32  335 

319  53  47.0 
326    0  44.9 
332    5  48.8 
338    9  105 
344  11    0.6 

2  25  54.0 

2  53  38.0 

3  19  11.6 

3  42  205 

4  2  50.9 

11.0 
11^ 
12.0 
12.5 
13.0 

295  35  54.9 
302    2  49.0 
308  25  46.9 
314  44  51.8 
321    0  10.7 

4-0  15  38.4 

0  51  12.0 

1  25  45.3 

1  58  53.9 

2  30  16.4 

341  30  44.4 
347  33  285 
353  34  16.8 
359  33  235 
5  31    5.3 

3  55  33.1 

4  15  44.7 
4  32  58.3 
4  47    6.3 
4  58    2.8 

360  11  285 

356  10  43.1 

2    8  534 

8    6    8.9 

14    2  40.0 

4  20  32.7 
4  85  16.7 
4  46  555 

4  55  23.6 

5  0  375 

135 
14.0 
14.5 
15.0 
155 

327  11  54.1 
333  20  16.1 
339  25  34.7 
345  28  10.6 
351  28  27.8 

2  59  34.0 

3  26  305 

3  50  52,2 

4  12  27.6 
1  31    75 

11  27  41.4 
17  23  33.6 
23  19    6.3 
29  14  465 
35  11    3.9 

5    5  43.8 
5  10    6.6 
5  11    9.8 
5    8  53.1 
5    3  17.4 

19  58  38.6 
25  54  18.4 
31  49  55.4 
37  45  47.9 
43  42  16.9 

5    2  355 

5    1  165  1 
4  56  42.0  j 
4  48  54.9  1 
4  37  59.0 

16.0 
165 
17.0 
175 
18.0 

357  26  53.3 

3  23  55.9 

9  20    6.9 

15  15  595 

21  12    7.1 

4  46  44.3 

4  59  11.9 

5  8  25.4 
5  14  21.0 
5  16  555 

41    8  29.6 
47    7  37.0 
53    9    1.1 
59  13  18.3 
65  21    4.9 

4  54  24.3 
4  42  16.3 
4  26  57.0 
4    8  31.0 
3  47    4.3 

49  39  46.1 
55  38  42.0 
61  39  33.6 
67  42  52.3 
73  49  11.6 

4  23  59.1 
4    7    1.4 
3  47  135 
3  24  435 
2  59  41.0 

185 
19.0 
195 
20.0 
205 

27    9    5.7 
33    7  30.6 
39    7  57.4 
45  11     ISi 

51  17  lesi 

5  16    6.7 
5  n  53.2 
5    4  14.4 
4  53  10.4 
4  38  425 

71  32  575 
77  49  30.9 
84  11  19.7 
90  38  54.7 
97  12  42.& 

3  22  44.4 
2  55  40.6 
2  26    4.8 
1  54  11.7 
1  2$  195 

79  59    6.8 
86  13  14.1 
92  32    9.9 
98  56  305 
105  26  49.3 

2  32  17.9 
2    2  47.0 
1  31  235 
0  58  23.9 
+0  24    9.1 

21.0 
215 
22X) 
225 
23.0 

57  27  14.8 
63  41  27.1 
70    0  20.2 
76  24  17.3 
82  53  37.1 

4  20  53.6 
3  59  48.3 
3  35  33.4 
3    8  185 
2  38  16.3 

103  53    5.8 
110  40  18.3 
117  34  26.7 
124  35  S8.1 
131  43    8.6 

0  44  48.8 
+0    8    65 
-0  29  18.7 

1  6  51.7 
1  43  54.9 

112    3  38.3 
118  47  235 
125  38  25.1 
132  36  54.3 
139  42  51.9 

—0  10  585 

0  46  315 

1  22    1.1 

1  56  535 

2  30  33.0 

235 
24.0 
245 
25.0 
255 

89  28  32.9 

96    9  11.6 

102  55  33.4 

109  47  315 

116  44  515 

2    5  43.4 

1  31    05 

0  54  31.6 

+0  16  46.6 

—0  21  41.7 

138  57    2.7 
146  16  335 
153  40  62.8 
161    9    1.7 
168  39  53.8 

2  19  47.7 

2  53  47.8 

3  25  125 

3  53  21.0 

4  17  365 

146  56    6.3 
154  16  12.7 
161  42  31.7 
169  14    9.1 
176  49  57.6 

3    2  20.1 
3  31  34.8 

3  57  375 

4  19  50.1 
4  37  38.8 

26.0 
265 
27.0 

2r^ 

28.0 

123  47  11.0 
130  54    0.2 
138    4  43.3 
145  18  38.8 
152  35    0.8 

1    0  16.6 

1  38  18.6 

2  15    6.8 

2  50    0.3 

3  22  19i2 

176  12  16.8 
183  44  56.0 
191  16  37,4 
196  46  10.8 
206  12  32.8 

4  37  265 

4  52  27.0 

5  2  21.0 
5    7    0.7 
5    6  265 

184  28  405 
192    8  52.1 
199  49    4.1 
207  27  47.7 
215    3  39.0 

4  50  365 

4  58  21.7 

5  0  44.8 
4  57  43.9 
4  49  275 

285 
20.0 
295 
30.0 
305 

159  53    0.9 
167  11  49.1 
174  30  36.8 
181  48  37.6 
189    5    8.8 

3  51  26.4 

4  16  49.0 
4  37  595 

4  54  365 

5  6  24.9 

213  34  49.4 
220  52  165 
228    4  22.3 
235  10  44.7 
242  11  13.8 

5    0  46.7 
4  50  165 
4  35  16.8 
4  16  11.8 
3  53  305 

222  35  22.8 
230    1  55.1 
237  22  24.9 
244  36  15.9 
251  43    55 

4  36  12.4 
4  18  22.9 
3  56  28.9 
3  31    3.7 
3    2  435 

31.0 
31.5 

196  19  32.9 
203  31  18.2 

5  13  165 
—5  15    95 

249    5  48.4 
255  54  34.9 

3  27  42.0 
—2  59  16.0 

258  42  445 
265  35  15.0 

2  32    35 

—1  59  395 
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FOR  GBEENWICH  MEAN  NCNON  AND  MIDNIGHT 

APRIL. 

MAY. 

JUKE.                    1 

Day  of 
Month. 

True  Longltadd. 

Utttude. 

ZmeLonglfeiiiA. 
307°23'44'.9 

Lailtode. 

SraeLongHodB. 

Utttoda. 

1.0 

272''20'  48.9 

-f2^    4.6 

+f615i'.3 

352'46  3d'.l 

+4°6d4i6 

1.6 

278  59  46.1 

0  51  51.0 

313  42    2.7 

2  22  21.6 

356  45  37.4 

5    0  53.3 

2.0 

285  32  32i2 

-0  17  27.3 

319  55  36.3 

2  50  46.1 

4  43    5.7 

5    7  45.9 

2.5 

291  59  36.6 

+0  16  39.9 

326    5    1.7 

3  16  51.3 

10  39  30.2 

5  11  18.7 

3.0 

296  21  31.2 

0  50    6.6 

332  10  64.6 

3  40  25.4 

.     16  35  21.7 

5  11  31.1 

3.5 

304  38  49.0 

1  22  31.1 

338  13  49.8 

4    1  18.3 

22  31    8.7 

6    8  233 

4.0 

310  52    3.0 

1  53  33.9 

344  14  20.7 

4  19  21.3 

28  27  17.4 

5    1  56.8 

4.5 

317    1  45.4 

2  22  57.2 

350  12  58.7 

4  34  27.2 

34  24  12.0 

4  62  13.9 

5.0 

323    8  26.9 

2  50  24.9 

856  10  12.7 

4  46  29.7 

40  22  14.2 

4  39  185 

5.5 

329  12  36.2 

3  15  42.7 

2    6  29.0 

4  55  23.7 

46  21  43.0 

4  23  16.1 

6.0 

335  14  39.4 

3  38  37.6 

8    2  11.3 

5    1    55 

52  22  555 

4    4  13.2 

6.5 

341  14  59.8 

3  58  58.1 

13  57  40.8 

5    3  32.3 

58  26    65 

3  42  19J2 

7.0 

347  13  58.4 

4  16  33.8 

19  53  16.2 

5    2  42.7 

64  3126.2 

3  17  44.8 

75 

353  11  53.2 

4  31  16.0 

25  49  13.7 

4  58  36.6 

70  39  UJSt 

250  42.8 

8.0 

359    8  59.9 

4  42  57.4 

31  45  47.8 

4  51  15.6 

76  49  30.1 

2  21  285 

8.5 

5    5  32.4 

4  51  31.9 

37  43  11.3 

4  40  425 

83    2  26.2 

1  50  19.3 

9.0 

11    1  42.6 

4  56  55.2 

43  41  35.4 

4  27    2.3 

89  18    9.4 

1  17  34.7 

9.5 

16  57  40.7 

4  59    4J3 

49  41  10.4 

4  10  21.4 

95  36  46.0 

0  43  36.4 

10.0 

22  53  36.2 

4  57  585 

55  42    6.3 

3  50  48.3 

101  56  22.4 

4-0    8  47.8 

10.5 

28  49  43.4 

4  53  38.2 

61  44  33.1 

3  26  33.0 

108  23    5.0 

-0  26  26.1 

11.0 

34  46    6.8 

4  46    54 

67  48  41.2 

3    3  47.8 

114  51    0.0 

1    1  38.6 

11.5 

40  42  59.3 

4  35  24.1 

73  64  41.8 

2  36  46i{ 

121  22  14.0 

1  36  22  J 

12.0 

46  40  32.8 

4  21  40.0 

80    2  47.4 

2    7  44X) 

127  56  53.7 

2  10    8.2 

12.5 

52  39    0.7 

4    4  59.6 

86  13  12.0 

1  36  58.3 

124  35    6.2 

2  42  28.0 

13.0 

58  38  39.0 

3  45  32.3 

92  26  115 

1    4  48.0 

141  16  57.4 

3  12  52.6 

13.5 

64  39  45.8 

3  23  27.3 

96  42    3.3 

+0  31  335 

146    2  32.6 

3  40  63.4 

14.0 

70  42  41.7 

2  58  56.1 

105    1    65 

—0    2  235 

154  51  65.7 

4    6    2.6 

14.5 

76  47  49.8 

2  32  11.8 

111  23  41.9 

0  36  39.7 

161  45    9.8 

427  535 

15.0 

82  55  35.7 

2    3  28.4 

117  60  11.2 

1  10  505 

168  42  11.3 

4  46    1.4 

15.5 

89    6  27.3 

1  33    1.4 

124  20  56.5 

1  44  29.9 

'     175  42  69.0 

5    0    3.8 

16.0 

95  20  54.6 

1    1    8.2 

130  56  19.4 

2  17  10.7 

182  47  23.9 

5    9  41.3 

16.5 

101  39  29.1 

4-0  28    7.7 

137  36  40.3 

2  48  24.7 

189  55  13.2 

5  14  38J2 

17.0 

108    2  42.7 

-0    5  395 

144  22  17.2 

3  17  42.7 

197    6    85 

5  14  43.3 

175 

114  31    7.3 

0  39  50.4 

151  13  24.9 

3  44  35.0 

204  19  45.3 

5    9  50.4 

18.0 

121    5  13.6 

1  13  59.8 

158  10  12.6 

4    6  31.6 

211  35  34.1 

4  59  59.4 

185 

127  45  30.0 

1  47  40.3 

165  12  43J3 

4  29    3.4 

218  63    0.0 

4  45  16.2 

19.0 

134  32  20.6 

2  20  22.2 

172  20  51.6 

4  45  42.1 

f^  11  23.0 

4  25  53.1 

19.5 

141  26    3.9 

2  51  34J2 

179  34  23.3 

4  58    2.1 

233  29  595 

4    2    9.3 

20.0 

148  26  50.3 

3  20  42.4 

186  52  53.7 

5    5  41.3 

240  48    3.1 

3  34  29.7 

205 

155  34  40.2 

3  47  115 

194  15  47.2 

5    6  22.4 

248    4  46.2 

3    3  25.7 

21.0 

162  49  22.3 

4  10  27.2 

201  42  18.0 

5    5  54.2 

255  19  21.7 

2  29  32.0 

215 

170  10  32.0 

4  29  55.3 

209  11  305 

4  56  12.9 

262  31    4.8 

1  53  87.4 

22.0 

177  37  31.0 

4  45    4.4 

216  42  215 

4  45  22.2 

269  39  14.1 

1  16  52^ 

225 

185    9  27.0 

4  55  28.9 

224  13  42.3 

4  27  34iJ 

276  43  12.9 

—0  37  265 

23.0 

192  45  14.3 

5    0  45.6 

231  44  215 

4    5    9.6 

283  42  30.9 

4-0    1    5.2 

235 

200  23  37.1 

5    0  42.4 

239  13    8.0 

3  38  36.6 

290  36  43.9 

0  39  11.1 

24.0 

208    3  12.0 

4  55  16.4 

246  38  54.3 

3    8  29.6 

297  25  34.8 

1  16  16.1 

245 

215  42  31.4 

4  44  32.6 

254    0  39.3 

2  35  275 

304    8  53.8 

1  51  45.1 

25.0 

223  20    9.0 

4  28  45.7 

261  17  29.9 

2    0  12.0 

310  46  37.9 

2  25  14.8 

255 

230  54  42.3 

4    8  19.3 

268  28  43.1 

123  25.6 

317  18  51.0 

2  56  21.9 

26.0 

238  24  56.6 

3  43  44i2 

275  33  465 

0  45  50.2 

323  45  42.6 

3  24  48.1 

265 

245  49  48.4 

3  15  36.6 

282  32  18.9 

—0    8    5.3 

330    7  28.1 

3  50  18.8 

27.0 

253    8  27.1 

2  44  35.8 

289  24    9.7 

+0  29  12.9 

336  24  27.6 

4  12  42.9 

275 

260  20  16.1 

2  n  22.4 

296    9  17.9 

1    5  31.8 

342  37    4.7 

4  31  523 

28.0 

267  24  525 

1  36  36.8 

302  47  515 

1  40  23.0 

348  45  45.9 

4  47  413 

285 

274  22    6.3 

1    0  57.3 

309  20    55 

2  13  22.6 

354  51    2.8 

5    0    6.2 

29.0 

281  11  59.3 

— 0  25    Oi2 

315  46  215 

2  44  10.3 

0  53  26.9 

6    9    53 

295 

287  54  43.0 

+0  10  42.4 

322    7    5.9 

3  12  29.7 

6  53  305 

6  14  38.0 

30.0 

294  30  87.1 

0  45  414 

326  22  48.4 

3  36    75 

12  51  475 

5  16  44.7 

305 

301    0    7.6 

1  19  31.6 

334  34    1.7 

4    0  53ia 

18  48  525 

6  15  26.8 

31.0 

307  23  44.9 

1  51  51.3 

340  41  20.2 

4  20  38.3 

24  45  19.9 

6  10  4&5 

315 

313  42    2.7 

+2  22  21.6 

346  45  18.9 

+4  37  16.4 

30  41  43ii 

4-5    2  46.9 
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FOR  GREENWICH  MEAN  NOON  AND 

MIDNIGHT 

Day  of 
1  Month. 

JULY. 

AUGUST. 

SEFTEMBEB. 

Trae  LongHada. 

Ladtnda. 

TnwLoi«ltadt. 

lAlltada. 

True  LoDglftiida. 

Utttade. 

1.0 
1.5 
2.0 
2JS 
3.0 

24°45'l9''.9 
30  41  43J3 
36  38  34.8 
42  36  26.3 
48  35  47.3 

H^IO'4^5 
5    2  46.9 
4  51  315 
4  37    5.8 
4  19  35.2 

68' 38' 4/6 
74  46  45.9 
80  58  33.6 
87  14  36.9 
93  35  18.1 

+2°5dli'.7 
2-30  365 
1  59  54.8 
127  26.9 
0  53  31.7 

114°30'51^'.0 
121  11     0.9 
127  57  395 
134  50  52.7 
141  50  295 

-f  4  i6'.3 

1  40  285 

2  13  52.4 

2  45  49.5 

3  15  44.7 

3.5 
4.0 
4JS 
5.0 
5.5 

54  37    5J3 

60  40  455 
66  47  10.8 
72  56  40.9 
79    9  32.8 

3  59    7.1 
3  35  50.4 
3    9  55.8 
2  41  36.0 
2  11    6.3 

100    0  55ii 
106  31  40.8 
113    7  41.8 
119  48  58.9 
126  35  26.3 

4-0  18  31.2 
-0  17  10.0 

0  53    45 

1  28  41.3 

2  3  28.9 

148  56    9.3 
156    7  19.7 
163  23  18.8 
170  43  15.4 
178    6  11.1 

3  43    25 

4  7    8.3 
4  27  295 
4  43  375 
4  55    7.7 

6.0 
6.5 
7.0 
7J5 
8.0 

85  26    0.0 

91  46  12.8 

98  10  18.1 

104  38  19.4 

111  10  16.9 

138  44.1 

1    4  49.6 

+0  29  45.6 

—0    6    2.7 

0  42    7.7 

133  26  51J8 
140  22  64.4 
147  23  10.1 
154  27    7.3 
161  34  10.3 

2  36  53.0 

3  8  195 

3  37  135 

4  3    2.3 
4  25  16.1 

185  31    25 
192  56  44.1 
200  22  10.9 
207  46  21.8 
215    8  21.4 

5    1  43.7 
5    3  15.3 
4  59  40.3 
4  51    4.4 
4  37  40.4 

8.5 

9.0 

9.5 

10.0 

10.5 

117  46    7.8 
124  25  46.3 
131    9    4J2 
137  55  50.9 
144  45  53.8 

1  18    0.1 

1  53    9.0 

2  27    2.7 

2  59    9.4 

3  28  57.8 

168  43  40.1 
175  54  56.0 
183    7  16.9 
190  20    3.0 
197  32  36.7 

4  43  26.3 

4  57  16.9 

5  6  255 
5  10  43.8 
5  10    75 

223  27  22.3 
229  42  465 
236  54    45 
244    0  56.9 
251    3  135 

4  19  47.7 
3  57  50.9 
3  32  18.7 
3    3  42.4 
2  32  35.3 

11.0 

115 

12.0 

1      12.5 

1      13.0 

151  38  58.9 
158  34  51.0 
166  33  13.7 
172  33  50J2 
179  36  22.9 

3  55  57.8 

4  19  41.4 
4  39  43.2 

4  55  41.0 

5  7  16.7 

204  44  24.2 
211  54  55.6 
219    3  45.8 
226  10  34.4 
233  15    5.6 

5    4  38.1 
4  54  23.1 
4  39  355 
4  20  33.1 
3  57  37.4 

268    0  61.^ 
264  53  53i> 
271  42  265 
278  26  46.3 
285    7    1.8 

1  59  30.9 

1  25    2.9 

0  49  44.1 

—0  14    6.0 

+0  21  215 

13.5 
14.0 
14.5 
15.0 
15.5 

186  40  34.0 
193  46    55 
200  52  38.7 
207  59  54.9 
215    7  34.7 

5  14  16it 
5  16  30.2 
5  13  54.3 
5    6  29.2 

4  54  20.7 

240  17    75 
247  16  32.0 
254  13  135 
261    7    8.7 
267  58  15.6 

3  31  13B 
3    160.1 
2  29  56.3 
1  56    3.9 
1  20  45.4 

291  43  295 
298  16  23.7 
304  45  59.0 
311  12  26.1 
317  36    25 

0  56    9.4 

1  29  62.1 

2  2    5.0 

2  32  26.0 

3  0  35.1 

16.0 
165 
17.0 
175 
18.0 

222  15  185 
229  22  45.9 
236  29  36.1 
243  35  275 
250  39  58.3 

4  37  39.8 
4  16  42.4 
3  51  49.4 
3  23  25.8 
2  52    0.6 

274  46  32.8 
281  31  59.3 
288  14  33.8 
294  54  145 

301  30  58.7 

0  44  335 
—0    8    05 
+0  28  21.8 

1  4    2.7 
1  38  335 

323  56  51.8 
330  15    4.1 
336  30  45.9 
342  44    25 
348  54  575 

3  26  14.7 

3  49    95 

4  9    65 
4  25  555 
4  39  28.7 

185 
19.0 
195 
20.0 
205 

257  42  46.0 
264  43  28  J2 
271  41  42.7 
278  37    7.7 
285  29  23.0 

2  18    5.9 

1  42  16.1 

1    5    75 

—0  27  167 

-H)  10  39.9 

308    4  43.4 
314  35  25.1 
321    3    0.4 
327  27  265 
333  48  41.4 

2  11  27.4 

2  42  20.0 

3  10  50.0 
3  36  385 
3  50  30.6 

355    3  365 

1  10    25 

7  14  215 

13  16  40.1 

19  17    6.8 

^  4  49  40.3 
4  56  27.4 
4  59  495 
4  59  47.0 
4  56  24.1 

21.0 
215 
22.0 
225 
23.0 

292  18    9.7 
299    3  11.0 
305  44  12.9 
312  21    4.8 
318  53  40.0 

0  48    75 

1  24  32.0 

1  59  23.9 

2  32  16.1 

3  2  45.0 

340    6  44.8 
346  21  38.0 
352  33  25.3 
358  42  13.7 
4  46  13.3 

4  19  13.6 
4  35  38.3 

4  48  38.4 

4  58  10.4 

5  4  13.0 

25  15  52:3 
31  13    9.8 
37    9  15.7 
43    4  295 
48  59  125 

4  49  455 
4  39  57.9 
4  27    9.0 
4  11  27.8 
3  53    4.3 

235 
24.0 
245 
25.0 
25S 

395  21  55.7 
331  45  535 
338    5  38.8 
344  21  21.7 
350  33  16.2 

3  30  31.1 

3  56  18.4 

4  16  54.8 
4  35  11.2 
4  50    1.6 

10  51  37iS 
16  52  42.1 
22  51  47.8 
28  49  17.6 
34  45  37.7 

5    6  475 
5    5  55.8 
5    1  42.9 
4  54  14.0 
4  43  35.8 

54  53  515 
60  48  53.9 
66  44  52.0 
72  42  19.8 
78  41  535 

3  32    95 
3    8  54.1 
2  43  31.1 
2  16  135 
1  47  145 

26.0 
965 
27.0 
275 
28.0 

356  41  40J2 

2  46  54.9 

8  49  24.8 

14  49  37.4 

20  48    2.7 

5    1  22.7 
5    9  13.1 
5  13  33J2 
5  14  25J3 
5  11  52JI 

40  41  17.0 
46  36  47.3 
52  32  42.7 
58  29  39.3 
64  28  145 

4  29  55.6 
4  13  215 
3  54    25 
3  32    7.4 
3    7  47.3 

84  44  12.3 

90  49  54.9 

96  59  41.9 

103  14  135 

109  34    7.1 

1  16  48.8 

0  45  13.1 

+0  12  44.4 

—0  20  18.0 

0  53  33.3 

285 

29.0 
295 
30.0 
305 

26  45  12.6 
32  41  40.7 
38  38    1.9 
44  34  51.7 
50  32  46.0 

5    5  58.0 
4  56  47.8 
4  44  26.9 
4  29    1.6 
4  10  39i2 

70  29    6.8 
76  32  55.0 
82  40  17.4 
88  51  515 
95    8  12.3 

2  41  135 
2  12  375 
1  42  14.1 
1  10  18.7 
0  37    9.1 

115  69  59.7 
122  32  235 
129  11  44.4 
135  58  225 
142  52  28.3 

1  26  38.1 

1  59    6.7 

2  30  315 

3  0  215 
3  28    45 

31i> 

56  39  20.4 
62  34    9.7 

3  49  27.6 
+3  25  36.9 

101  29  52.3 
107  57  19.6 

+0    3    5.4 
-0  31  295 

149  54    15 
157    2  495 

3  53    7.9 
—4  14  575 
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FOR  GREENWICH  MEAN  NOON  AND 

MIDNIGHT 

• 

OCTOBER. 

NOVEMBER. 

DECEMBER.              !| 

Day  of 
Month. 

TraeLongltade. 

Utitade. 

TraeLongltade. 

Latttade. 

Trae  Longltadei 

lAtttode. 

1.0 

149°  54'    l!5 

-^53'    f9 

202°  21'    rf.9 

-4°5S^4i'.4 

240°56'ld'.l 

-2°5d4&2 

1^ 

157    2  49.6 

4  14  57.6 

209  59  13.2 

4  38  41.7 

248  30  14.3 

2  17  40.0 

2.0 

164  18  26.9 

4  33    1.0 

217  38  52.6 

4  19  38.3 

256    1  57.4 

1  39  22.1 

2.5 

171  40  14.3 

4  46  48.1 

225  18  40.7 

3  55  52.9 

263  30  17.8 

0  59  36.4 

3.0 

179    7  18.9 

4  55  53.4 

232  57  11.8 

3  27  55.5 

270  54  14.7 

-0  19  11.4 

3.5 

186  38  36.5 

4  59  57.2 

240  33    4.6 

2  56  23.4 

278  12  57.0 

-M)21    6.0 

4.0 

194  12  53.2 

4  58  47.6 

248    5    55 

2  21  59.0 

285  25  44.0 

1    0  32.0 

4.5 

201  48  48.6 

4  52  21.1 

255  32  11.7 

1  45  275 

292  32    6.1 

1  38  27.8 

5.0 

209  24  59.9 

4  40  43.4 

262  53  32.7 

1    7  34.9 

299  31  44.8 

2  14  19.2 

5.5 

217    0    5.5 

4  24    9.4 

270    8  31.1 

-0  29    6.0 

306  24  32.1 

2  47  38J2 

6.0 

224  32  48.5 

4    3    1.9 

277  16  42.9 

+0    9  17.3 

313  10  295 

3  18    2.7 

6.5 

232    2    0.9 

3  37  50.7 

284  17  56.4 

0  46  56.8 

319  49  46.9 

3  45  153 

7.0 

239  26  44.9 

3    9  10.7 

291  12  11.1 

1  23  18.9 

326  22  415 

4    9    3.9 

7.5 

246  46  15.3 

2  37  40.2 

297  59  35.9 

1  57  54.8 

332  49  35.6 

4  29  20.1 

8.0 

253  59  59.6 

2    3  59.0 

304  40  27.1 

2  30  20.3 

339  10  56.4 

4  45  58.9 

8.5 

261    7  38.0 

1  28  46.6 

311  15    7.1 

3    0  15.5 

345  27  13.7 

4  58  58J2 

9.0 

268    9    2.3 

0  52  41.7 

317  44    2.2 

3  27  245 

351  38  59.6 

5    8  17.9 

9.5 

275    4  14.0 

—0  16  20.0 

324    7  415 

3  51  345 

357  46  47.4 

5  13  59^ 

10.0 

281  53  23.1 

4^  19  45.1 

330  26  35.2 

4  12  35.7 

3  51  10.7 

5  16    6.8 

10.5 

288  36  45.6 

0  55    3.5 

336  41  14.3 

4  30  20.9 

9  52  42.7 

5  14  43.4 

11.0 

295  14  42.1 

1  29    8.2 

342  52    9.1 

4  44  45.1 

15  51  56.1 

5    9  54.4 

11.5 

301  47  36.0 

2    1  35.3 

348  59  48.9 

4  55  44.7 

21  49  22.4 

5    1  46.0 

12.0 

308  15  52.2 

2  32    4.0 

355    4  41.6 

5    3  18.0 

27  45  31.6 

4  50  24.9 

12.5 

314  39  56.0 

3    0  16.0 

1    7  13.4 

5    7  24.9 

33  40  51.9 

4  35  58.9 

13.0 

321    0  12.1 

3  25  55.6 

7    7  48.4 

5    8    6i2 

39  35  49.8 

4  18  36.8 

13.5 

327  17    3.9 

3  48  49.5 

13    6  48.5 

5    5  24.6 

45  30  49.6 

3  58  28.3 

14.0 

333  30  53.3 

4    8  46.6 

19    4  33.8 

4  59  23.7 

51  26  13.8 

3  35  44.4 

14.5 

339  42    0.2 

4  25  37.6 

25    1  22i{ 

4  50    85 

57  22  22.6 

3  10  37.4 

15.0 

345  50  42.3 

4  39  15.6 

30  57  30.1 

4  37  45.7 

63  19  345 

2  43  21.0 

15.5 

351  57  15.1 

4  49  35.3 

36  53  12.1 

4  22  23.1 

69  18    6.1 

2  14  10.4  ! 

16.0 

358    1  52.3 

4  56  33.3 

42  48  41.9 

4    4  10.0 

75  18  12.2 

1  43  22.2! 

16.5 

4    4  45.6 

5    0    8.3 

48  44  12.2 

3  43  17.4 

81  20    6.4 

1  11  145 

17.0 

10    6    5.4 

5    0  20.6 

54  39  55.4 

3  19  57.4 

87  24    0.8 

0  38    7.2  : 

17.5 

16    6    1.2 

4  57  12.5 

60  36    3.5 

2  54  23.6 

93  30    6.7 

H-0    4  21.0 

18.0 

22    4  41.8 

4  50  47.9 

66  32  49.3 

2  26  50.9 

99  38  34.9 

-4)  29  41^ 

18.5 

28    2  16.2 

4  41  12.6 

72  30  26.1 

1  57  355 

105  49  35.6 

1    3  38.3 

19.0 

33  58  53.9 

4  28  33.9 

78  29    8.3 

1  26  54.6 

112    3  18.9 

1  37    4j6 

19.5 

39  54  45.1 

4  13    0.5 

84  29  115 

0  55    65 

118  19  55.1 

2    9  36i2 

20.0 

45  50    1.7 

3  54  42.7 

90  30  53.5 

H.0  22  30.2 

124  39  34.8 

2  40  485 

20.5 

51  44  57.4 

3  33  51.9 

96  34  33.6 

—0  10  34.1 

131    2  28.8 

3  10  16.7 

21.0 

57  39  48.0 

3  10  40.6 

102  40  33.2 

0  43  46.0 

137  28  48.1 

3  37  365 

21.5 

63  34  51.9 

2  45  22.4 

108  49  15.4 

1  16  43.9 

143  58  43.9 

4    2  23.8 

22.0 

69  30  30.1 

2  18  11.6 

115    1    5J2 

1  49    5.8 

150  32  27.3 

4  24  15.3 

22.5 

75  27    6.4 

1  49  23.4 

121  16  28.9 

2  20  29.1 

157  10    8.8 

4  42  49i) 

23.0 

8125    7.5 

1  19  13.7 

127  35  53.8 

2  50  30.4 

163  51  56.0 

4  57  44J2 

23.5 

87  25    2.7 

0  47  59.4 

133  59  47.1 

3  18  46.0 

170  38    3.0 

5    8  41.9 

24.0 

93  27  24.0 

+0  15  57.9 

140  28  35.9 

3  44  51.3 

177  28  29.9 

5  15  25.4  ; 

24.5 

99  32  45.5 

-0  16  322 

147    2  45.9 

4    8  21.7 

184  23  21.6 

5  17  40.6 

25.0 

105  41  43.0 

0  49  11.4 

153  42  40.0 

4  28  52.1 

191  22  37.8 

5  15  17.1 

25.5 

111  54  53.2 

1  21  38.9 

160  28  37.3 

4  45  57.9 

198  26  13.1 

5    8    8.1 

26.0 

118  12  53.3 

1  53  32.6 

167  20  51.9 

4  59  14.9 

205  33  57.1 

4  56  11.6 

26.5 

124  36  19.6 

2  24  28.9 

174  19  31J2 

5    8  20.7 

212  45  33.2 

4  39  30.8 

27.0 

131    5  46.5 

2  54    2.5 

181  24  34.1 

5  12  55.0 

220    0  38.4 

4  18  15.0 

27.5 

137  41  45.1 

3  21  46.8 

188  35  50.0 

5  12  40.7 

227  18  42.8 

3  52  39.6 

28.0 

144  24  41.6 

3  47  13.4 

195  52  57.6 

5    7  25.9 

234  39  10J2 

3  23    6.8 

28.5 

151  14-55.7 

4    9  535 

203  15  24.4 

4  57    4.0 

242    1  18.1 

2  50    5.1 

29.0 

158  12  38.2 

4  29  16.6 

210  42  26.3 

4  41  35.9 

249  24  19.3 

2  14    8.9 

29.5 

165  17  49.5 

4  44  54.0 

218  13    8.9 

4  21  10.2 

256  47  22.4 

1  35  57.7 

30.0 

172  30  17.8 

4  56  17.9 

225  46  28.8 

3  56    4.3 

264    9  34.3 

0  56  14.6 

30.5 

179  49  38.0 

5    3    3.5 

233  21  15.9 

3  26  43.8 

271  30    1.0 

—0  15  45.0 

31.0 

187  15  10.7 

5    4  50.6 

240  56  16.1 

2  53  42.2 

278  47  50.1 

-M)  24  45.4 

31.5 

194  46    2.8 

-5    1  25.3 

248  30  14.3 

—2  17  40.0 

286    2  12.4 

-f-1    4  32.2 

ASTRONOMICAL  EPHEMERIS 
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250  OBLiaUITY  OF  THE  ECLIPTIC,  &c. 


SMsMa 
Of 

ObS^y. 

Xtnatfon  of  IqalnraM. 

FFBC60tion  of 
Sqainozea 

In 
Longitada. 

«M8oa<k 

<iriioiDii>* 

InLoggitad*. 

InB-A. 

AtwmUnii 

Bat.VmOa. 

1861. 

agaV 

0 

•      10 

20 

30 

40 

29'!l0 
29.11 
29.18 
29.28 
29.38 

+1^.16 
16.63 

16.99 
17.21 
17.26 

+0.99 
1.02 
1.04 
1.05 
1.06 

^.00 
1.37 
2.74 
4.12 
5.49 

-20".80 
20.79 
20.77 
20.75 
20.72 

8*72 
8.72 
8.71 
8.70 
8.69 

29^2(^.2 
292  64^ 
292  22.8 
291  blSi 
291  19.5 

50 
60 
70 
80 
90 

29.47 
29.52 
29.51 
29.44 
29.31 

17.16 
16.93 
16.60 
16i22 
15.86 

1.05 
1.04 

ixa 

0.99 
0.97 

6.86 

8.23 

9.60 

10.98 

12.35 

20.67 
20.62 
20.67 
20.51 
20.45 

8.67 
8.65 
8.63 
8.61 

8.68 

290  43.8 
290  16.1 
289  44.4 
289  12.7    i 
288  41.0 

100 
110 
120 
130 
140 

29.12 
28.88 
28.61 
28.33 
28.07 

15.54 
15.33 
15.23 
15i28 
15.45 

0.95 
0.94 
0.93 
0.94 
0.95 

18.72 
15.09 
16.47 
17.84 
19.21 

20.40 
20.84 
20.29 
20.24 
20.19 

8.56 
8.53 
8.51 
8.49 
8.47 

288    9.3 
287  37.6 
287    6.9 
286  34.3 
286    2.6 

150 
160 
170 
180 
190 

27.84 
27.65 
27.51 
27.44 
27.42 

15.74 
16.12 
16.55 
16.98 
17.37 

0.96 
'   0.99 
1.01 
1.04 
1.06 

20.59 
21.95 
23.33 
24.70 
26.07 

20.16 
20.13 
20.12 
20.11 
20.11 

8.46 
8.46 
&44 
8.44 
8.44 

285  80.9 
284  ^.2    ; 
284  27.5 
283  55.8 
283  24.1 

200 
210 
220 
230 
240 

27.45 
27.52 
27.60 
27.68 
27.74 

17.69 
17.89 
17.96 
17.89 
17.70 

1.08 
1.09 
1.10 
1.09 
1.08 

27.44 
28.81 
80.19 
81.56 
82.93 

20.12 
20.14 
20.17 
20.21 
20.25 

8.44 
8.46 
8.46 
8.48 
8.60 

282  52.4 
282  20.7 
281  49.0 
281  17.4 
280  45.7 

250 
260 
270 
280 
290 

•  27.77 
27.74 
27.64 
27.48 
27iP7 

17.40 
17.02 
16.61 
16.23 
15.92 

1.07 
1.04 
1.02 
0.99 
0.97 

34.31 
35.68 
87.05 
38.^ 
39.79 

20.80 
20.35 
20.41 
20.47 
20.58 

8.62 

8.64 
8.67 
8.59 
8.61 

280  14.0    , 
279  ^.3 
279  10.6 
27^  88.9 
278    7.2 

300 
810 
320 
890 
840 

27.01 
26.72 
26.44 
26.17 
25.94 

15.72 
15-67 
15.77 
16.03 
16.40 

0.96 
0.96 
0.97 
0.98 
1.01 

41.16 
42.54 
48.91 
45.28 
46.65 

20.59 
20.64 
20.68 
20.73 
20.76 

8.64 
6.66 
8.68 
a70 
8.71 

277  35.5 
277    3.8 
276  32.1 
276    0.5 
275  28i) 

350 
360 
370 

25.77 
26.67 
25.64 

16.87 

17.36 

+17.81 

1.03 

1.06 

+1.09 

48.02 
49.40 
50.77 

20.78 

20.79 

-20.79 

a7i 

8.72 
8.72 

274  67.1 
274  26.4 
278  68.7 

Mean 
Prea 
Log. 

t  Obliqui^, 
ission  for  11 
Precession 

1861.0,  . 
361.5,  .    . 

.    .    . 

.        .        •        • 

50.; 
9.1 

B9 

J650 

13740 

■ 

in  a  Siderc 

sal  Day, 

•        •        •        . 

Log. 

Precession 

• 

in  a  Solar 

Day,.    . 

«... 

9.] 
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FOR  WASHINGTON 

MEAN  MIDNIGHT. 

LOGARITHMS  FOR  CORRECTING  THE  PLACES  OF  THE  FIXED  STARS. 

Sfeto. 

A. 

B. 

C. 

D. 

Date. 

A. 

B. 

C. 

•     D. 

Jan.  1 

—0.58636 

+1.30120 

+9.50926 

-050617 

Uxt.l 

-125046 

+0.80859 

+9.69832 

—0.56820 

a 

0.62157 

1.29950 

9.51424 

050625 

2 

125290 

0.78501 

9.70018 

0.568fi2 

3 

0.65403 

1^29767 

951917 

050640 

3 

125520 

0.75093 

9.70203 

0,56897 

4 

0.68409 

129568 

9.52399 

*    0.50663 

4 

125736 

0.73319 

9.70387 

0.56925 

5 

0.71208 

129354 

9.52876 

050694 

5 

125937 

0.70456 

9.70568 

0.56946 

6 

-0.73R25 

+129126 

+9.53344 

—050734 

6 

—126123 

+0.6TJ79 

+9.70747 

-^56960 

7 

0.76280 

128883 

9.53806 

050782 

7 

126296 

0.64054 

9.70924 

056968 

8 

0.78590 

1.2H625 

9.54261 

050838 

8 

126455 

0.60442 

9.n099 

0.56968 

9 

0.80771 

lJft«51 

9.54709 

0.50901 

9 

126600 

0.56489 

9.71272 

0.56961 

10 

0.82834 

128061 

9.55150 

050973 

10 

126731 

0.52126 

9.71443 

0.56945 

11 

—0.84790 

+127756 

+9.55583 

—0.51049 

11 

—126849 

+0.47266 

+9.71614 

-0.56921 

Id 

0.86648 

127435 

9.56009 

051132 

12 

126953 

0.41779 

9.71782 

056890 

13 

0.88416 

127097 

9.56428 

0.51222 

13 

127043 

0.35488 

9.71949 

056853 

14 

0.90102 

126743 

956841 

051318 

14 

127120 

028116 

9.72115 

056808 

15 

0.91712 

126373 

957241 

051420 

15 

127186 

0.19221 

9.72279 

056755 

16 

—0.93250 

+125986 

+957646 

—051526 

16 

—127237 

+0.08015 

+9.72412 

-056694 

17 

0.94722 

125581 

9.58039 

0.51638 

17 

1.27275 

9.92866 

9.72606 

056626 

18 

0.96133 

1.25159 

9.58425 

051753 

18 

127299 

9.69399 

9.72768 

056549 

19 

0.97485 

124719 

9.58804 

051873 

19 

1.27311 

+9.14667 

9.72929 

056464 

20 

osmssi 

124261 

9.59175 

051998 

20 

127310 

—9.32995 

9.73090 

056371 

21 

—1.00029 

+123784 

+959541 

-058127 

21 

—127295 

—9.75390 

+9.73249 

-056270 

22 

1.01227 

123288 

959903 

0.52259 

22 

1.27268 

9.96410 

9.73408 

0.56161 

23 

1.02379 

122773 

9.60258 

052394 

23 

1.27228 

0.10496 

9.73567 

0.56043 

24 

1.03488 

1.22238 

9.60607 

0.52533 

24 

127174 

021101 

9.73725 

055920 

25 

1.04556 

121682 

9.60950 

052674 

25 

127108 

029602 

9.73883 

055788 

26 

—1.05585 

+121106 

+9.61286 

-0.52817 

26 

—127028 

-0.36693 

+9.74041 

-0.55647 

27 

1.06576 

120508 

9.61617 

052961 

27 

126936 

0.42773 

9.74199 

055496 

28 

1.07531 

1.19889 

9.61942 

053107 

28 

126831 

0.48091 

9.74356 

055338  1 

29 

1.08452 

1.19247 

9.62259 

053254 

29 

126712 

0.52815 

9.74515 

055171 

30 

1.09340 

1.18581 

9.62572 

0.53403 

30 

126581 

0.57060 

9.74674 

054996 

31 

—1.10197 

+1.17891 

+9.62881 

-0.53551 

31 

—126436 

—0.60915 

+9.74833 

—054812 

Feb.  1 

1.11024 

1.17177 

9.63184 

053700 

Apr.  1 

126277 

0.64441 

9.74991 

054621 

2 

1.11822 

1.16437 

9.63480 

0.53849 

2 

126106 

0.67689 

9.75151 

054422 

3 

1.12593 

1.15670 

9.63772 

0.53997 

3 

1.25921 

0.70696 

9.75311 

0.54215 

4 

1.13336 

1.14876 

954058 

054144 

4 

125722 

0.73498 

9.75470 

0.54000 

5 

—1.14063 

+1.14054 

+9.64339 

-054290 

5 

—125510 

—0.76114 

+9.75629 

—053777 

6 

1.14745 

1.13202 

9.64616 

054433 

6 

1.25284 

0.78569 

9.75790 

053546 

r 

1.15412 

1.12319 

9.64888 

0.54576 

7 

125044 

0.80879 

9.75951 

053307 

8 

1.16056 

1.11405 

9.65154 

0.54720 

8 

124790 

0.83060 

9.76114 

053060 

9 

1.16677 

1.10458 

9.65416 

054859 

9 

124522 

0.85122 

9.76277 

0.52805 

10 

—1.17275 

+1.09475 

+9.65674 

—054996 

10 

—124239 

—0.87079 

+9.76442 

—0.52542 

11 

1.17852 

1.08457 

9.65927 

0.55129 

11 

123942 

0.88937 

9.76606 

0.52271 

12 

1.18408 

1.07401 

9.66176 

055261 

12 

1.23631 

0.90706 

9.76772 

0.51992 

13 

1.18943 

1.06305 

9.66420 

0.55390 

13 

123304 

0.92393 

9.76938 

051705 

14 

1.19457 

1.05168 

9.66660 

055513 

14 

122963 

0.94002 

9.77104 

0.51411 

15 

— U9953 

+1.03987 

+9.66896 

—055634 

15 

—122606 

-0.95542 

+9.772r2 

—051109 

16 

li»429 

1.02759 

9.67128 

055751 

16 

1^22234 

0.97016 

9.77441 

050800 

17 

1.20886 

1.01482 

9.67357 

0.55865 

17 

121846 

0.98428 

9.77611 

050485 

18 

liil326 

1.00154 

9^582 

0.55972 

18 

121449 

0.99782 

9.77783 

0.50164 

19 

liil747 

0.98771 

9.67803 

056077 

19 

121022 

1.01083 

9.77956 

0.49835 

20 

—1.22151 

+0.97329 

+9,68020 

—056176 

20 

—1.20586 

—1.02333 

+9.78129 

—0.49499 

21 

1.22537 

0.95825 

9.68233 

0.56270 

21 

1.20133 

1.03535 

9.78304 

0.49156 

23 

1.22907 

0.94253 

9.68443 

0.56358 

22 

1.19662 

1.04691 

9.78480 

0.48806 

23 

li23260 

0.92610 

9.68650 

056441 

23 

1.19174 

1.05806 

9.78657 

0.48448 

24 

li23597 

0.90889 

9.68854 

056519 

24 

1.18668 

1.06879 

9.78834 

0.48084 

25 

— 1J23918 

+0.89083 

+959055 

—056593 

25 

—1.18143 

—1.07913 

+9.79013 

—0.47715 

26 

1.24223 

0.87187 

9.69253 

0.56660 

26 

1.17600 

1.08911 

9.79194 

0.47341 

27 

lii4512 

0.85191 

9.69449 

056719 

27 

1.17037 

1.09874 

9.79375 

0.46960 

28 

1.24787 

0.83085 

9.69642 

0.56773 

28 

1.16455 

1.10804 

9.79556 

0.46575 

29 

1.25046 

0.80859 

9.69832 

0.56820 

29 

1.15853 

1.11701 

9.79740 

0.46185 

30 

—1.25290 

+0.78501 

+9.70018 

-056862 

30 

-1.15229 

—1.12567 

+9.79924 

—0.45788 

31 

— liJ5520 

+0.75093 

+9.70203 

—056897 

31 

—1.14584 

—1.13404 

+9.80110 

—0.45387 

2^2 
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FOB  WASmNGTON  WEAJJ  JWIDiaGHT. 


LOGABITHMS  FOR  OORSBCTING  THE  FIAC9S  OF  THE  FIXED  STABS, 


Ma/  1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

n 

12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 

I  28 
29 
30 

81 

Jane  1 

2 

3 

4 

6 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 

16 
17 

18 
19 

20 
21 
22 
23 
24 

^ 
26 
27 


30 
31 


A. 


—1.14584 
1.13918 
1.13229 
1.12516 
111778 

—1.11015 
1.10227 
1.09412 
1.08570 
1.07699 

—1.06797 
1.05864 
1.04899 
1.03900 
102865 

—1.01792 
1.00681 
0J9d5aS 
0.98331 
0.97089 

.^.95799 
0.94457 
0.93059 
0.91603 
0.90085 

—0.88500 
0.86842 
0.85106 
0.83286 
0.81375 

—0.79362 
0.77239 
0.74994 
0.72617 
0.70088 

—0.67390 
0.64503 
0.61396 
0.58037 
0.54385 

—0.50385 
0.45967 
0.41034 
0.35457 
0.29047 

-^.21508 
0.12369 
0.00767 
9.84874 
9.59533 

—8.91245 

+9.36239 

9.73426 

9.93154 

0.06660 

■+•0.16937 
0i^230 
0.32183 
0.38164 
0.43408 

+0.48077 
+0.52282 


'1.13404 
1.14213 
1.14995 
1.15750 
116479 

-1.17184 
1.17866 
1.18524 
1.19160 
1.19775 

-1.20369 
1^0942 
1.21495 
1.22029 
lJeS544 

-1^23041 
1.23520 
1.23981 
1.24425 
1.24852 

-1.25262 

1.25657 
1.26036 
1.26399 
1.26747 

-1J37061 
1.27399 
1.27708 
1.27998 


-1.28531 
1J88779 
1:29014 
1.29235 
1.29443 

-1.29638 
1.29820 
1.29989 
1.30146 
1.30290 

-1.30421 
1.30540 
1.30647 
1.30741 
1.30822 

-1.30892 
1.30950 
1.30995 
1.31028 
1.31049 

-1.31059 
1.31056 
1.31041 
1.31014 
1.30975 


C. 


+9.80110 


9.80485 
9.80674 
9.80864 

+9.81065 
9.81247 
9.81439 
9.81633 
9.81828 

+9.82023 


9.82418 
9.82617 
9.82816 

+9.83016 
9.83216 
9.83417 
9.83690 
9.83824 

+9.84026 
9.84232 
9.84435 
9.84639 
9.84843 

+9.85049 
9.85254 
9.85460 
9.85666 

9.85872 

+9.86078 


9.86490 
9.86695 
9.86900 

+9.87106 
9.873n 
9.87517 
9.87722 
9.87926 

+9.88129 
9.88333 
9.88536 
9.88738 
9.88940 

+9.89141 
9.89342 
9.89543 
9.89741 
9.89939 

+9.90137 
9.90334 
9.90530 
9.90724 
9.90918 

+9.91110 
1.30861  9.91301 
1.30786  9.91492 
1.30698   9.91682 

1.30598    9m&ro 

-1.30486  +9.92057 
-1.30362  +9.92242 


.*0.46387 
0.44982 
0.44571 
0.44155 
0.43734 

..^.43310 
0.42883 
0.42454 
0.42022 
0>41587 

.^>41150 
0>40710 
0.40267 
0.39822 
0.39377 

.-0<38931 
0.38484 
0.38038 
0.37594 
0.37151 

-O.36708 
0.36266 
0.35826 
0.35388 
0.34953 

«^.34522 

0.34096 
0.33674 
0.33256 
0.32842 


0.32033 
0.31639 
0.31253 
0.30874 

—0.30503 
0.30138 
0.29782 
Oi29436 
Oi29100 

.-0.28774 
0.28458 
0.28153 
0.27859 
057577 

.-^.27308 
0.27052 
0.26808 
0J%576 
0.26357 

—0.26150 
0JK957 
0.25777 
0ifi612 
0.25460 

—055323 
055200 
055091 
054996 
054915 

—054849 
.-^.24797 


July  1 
2 

3 
4 
5 

6| 

7 

8 

0 

10 

11 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 

23 
24 
25 

26 
27 
28 

29 
30 

31 

Aag.l 

2 

3 

4 

5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

15 

16 
17 

18 
19 

20 
21 
22 
23 
24 

25 

26 
27 

28 
29 

30 
31 


+0j5e282 
0.56105 
0.59607 
0.62837 
0.65833 

+Oj68623 
0.71234 
0.73686 
0.75996 
0.78177 

+0.80242 
O.82202 
0^066 
0.85843 
0.87537 

.+0^1S7 
0.90706 
0^191 
0.98615 
0.94983 

+0.96297 
0.97561 
0.98778 
0.99950 
1.01080 

+•1.02170 
1.C 
1.04237 
1.05217 
1.06164 

+1.07080 
1.07966 
1.08822 

1.09650 
1.10450 

-+1.11224 
1.11973 
1.12698 
1.13399 
1,14077 

^1.14733 
1.15367 
1.15980 
1.16573 
1.17146 

+1.17699 
1.18234 
1.18750 
1.19248 
1.19728 

^150192 
150639 
151069 
151483 
151881 

+152264 
1.22630 
152981 
153318 
153641 


«.1.30362 
1.30225 
1.30076 
159914 
159740 

^159552 
159352 
159139 
158912 
158673 

•r-li»420 
158153 
157873 
157578 
157269 

—156946 
156609 
156256 
155889 
155506 

—155108 
154694 
154263 
153815 
153351 

-152869 
152370 
151853 
151317 
150761 

—1.20186 
1.19591 
1.18975 
1.18338 
1.17679 

^1.16997 
1.16291 
1.15561 
1.14806 
1.14025 

^1.13217 
1.12381 
1.11516 
1.10621 
1.09694 

«-1.08734 
1.07739 
1.06709 
1.05641 
1.04532 

r-1.03381 
1.02186 
1.00944 
0.996a2 
0.98307 

<-O.9e905 
0.95443 
0.9S918 
0.92322 
0.90652 


+153948  —0.88901  +0.00604 
+154242  :-0.870$2| +0.00597 


o. 


+9.92242 
9.92426 
9.92609 
9.92790 
9.92970 

+9.93148 
9.933S5 
9.93502 
9J93676 
9.93849 

+9.94020 
9.94189 
9.94357 
9.94523 
9.94688 

+9.94852 
9.95013 
9.95173 
9.95331 
9.95487 

+9.96642 
9.95795 
9.95947 
9.96097 
9.96345 

+9.96391 
9.96535 
9.96678 
9.96819 


+9.97097 
9.97233 
9.97367 
9.97500 
9.97632 

+9.97782 
9.97889 
9.98015 
9.98140 
9.98 

+9.96384 
9.96604 
956622 
9.98738 
9.96854 

+9.98967 
9.99079 
9i)9189 
9.99296 
9.99406 

+9.99612 
9.99617 
9i)9720 
91)9822 
9.99923 

+0.00022 
0.00121 

•  0.00219 
0.00315 
0.00410 


-05«W 
024758 
024733 
024723 
024726 

-024741 
0J34768 
024807 
0^4869 
024921 

-024996 
025063 
025183 
025394 
0^14 

-025542 
025679 
0^5626 
025963 
Oji6l47 

-OJK316 
026491 
926673 
026862 
0^066 

-023251 
0274OT 
027664 
027875 
028090 

-028307 
028624 
028742 
028961 
029183 

-029406 
029627 
029846 
O.30066 
0.30286 

-0.30501 

o^oni 

O.30918 
031122 
0.31323 

-0.31519 
0.31712 
031902 
0.32087 
032263 

-032436 
032602 
032760 
032913 
033059 

r-033l97 
033387 
033449 
0335G2 
033666 

-033762 
-033850 
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FOE  WASHINGTON  MEAN  MIDNIGHT. 


liOOABITHHS  FOB  OOBSBOTING  THE  FLACBS  OF  THS  FIXED  8TABS. 


Septl 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 

20 

21 


24 
25 

26 
27 
28 
29 
30 

31 

Oct.  1 


5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 

16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 


+1.24521 
1.24786 
1.25037 
1J25275 
li25499 

+1.26710 
1.25907 
1.26091 


1.26419 

+1.2K64 
1.26696 
1.26815 
1.26921 
1.27014 

+1J37095 
li87163 
1.27218 
1J97260 
Ii27200 

+157307 
1.27312 
1.27304 
1.27283 
1.27249 

+lJSf7203 
1.27143 
1.27071 
lia6985 
1.26887 

+1^96776 
1.26776 
1.26651 
1J96513 
1.26361 

+1.26196 
1.26017 
1.25824 
1.25618 
1.25397 

+1.25162 
1JM913 
1JM648 
1.24369 
1.24076 

+1.23767 
1.23442 
1.23101 
li22745 
1.22372 

+1.21962 
1.21576 
1.21152 
1.20710 
1.20250 

+1.19772 
1.19275 
1.18759 
1.18222 
1.17665 


—0.85129 
0.83091 
0.80938 
0.78659 
0.76238 

—0.73661 
0.70907 
0.67950 
0.64763 
0.61309 

—0.57539 
0.58395 
0.48800 
0.43642 
0.37770 

—0.30958 
0J22859 
0.12872 
9.99653 
9.81142 

—9.47500 

+8.70831 

9.60285 

9.87539 

0.04156 

+0.16142 
0.25520 
0.33223 
0.39756 
0.45425 

+0.50431 
0.50431 
0.54909 
0.58960 
0.62655 

+0j66051 
0.69189 
0.72105 
0.74828 
0.77379 

+0.79776 
0.82036 
0.84174 
0.86200 
0.88124 

+0.89955 
OiH701 
0.93367 
0.94969 
.0.96485 

+0.97946 
0.99347 
1.00693 
1.01987 
1.03231 

+1.04428 
1.05581 
1.066 
1.07763 
1.08796 


+1.17086  +1.09793  +0.05696 
+1.16486  +1.10765  +0.05796 


C. 


+0.00689 
0.00779 
0.00869 
0.00957 
0.01044 

+0.01131 
0.01218 
0.01304 
0.01389 
0.01473 

+0.01557 
0.01642 
0.01725 
0.01806 
0.01886 

+0.019G7 
0.02048 
0.0212B 
0.02207 
0.02287 

+0.02367 

.  0.02446 

0.02525 

0.02604 

0.02683 

+0.02762 
0.02842 
0.02921 
0.03000 
0.03079 

+0.03159 
0.03159 
0.03238 
0.03318 


+0.03480 
0.03561 
0.03642 
0.03724 
0.03806 

+0.03889 
0.03973 
0.04057 
0.04142 
0.04227 

+0.04313 
0.04399 
0.04487 
0.04575 
0.04663 

+0.04753 
0.04844 
0.04934 
0.05026 
0.05120 

+0.05214 
0.05308 
0.05404 
0.05500 
0.05597 


D. 


-0.33927 
0.33995 
0.34052 
0.34102 
0.34139 

-^.34169 
0.34183 
0.34189 
0.34183 
0.34169 

-^-0.34141 
0.34104 
0.34052 
0.33967 
0.33913 

—0.33824 
0.33722 
0.33606 
0.33478 
0.33339 

r-0.33185 
0.33019 
0.32840 
0.32646 
0.32434 


0.31969 
0.3in4 
0.31448 
0.31165 

—0.30867 
0.30867 
0.30552 
0.30224 
0.29880 

•^J29518 
0.29139 
0.28745 
0.28337 
0J37910 

—0.27464 
0.27001 
Oi26522 
0^26026 
0.25513 

•.^.24983 
0.24430 
0.23862 
0.23274 
Oi22668 

— OJ22041 
0.21394 
0i»726 
0.20040 
0.19336 

—0.18614 
0.17870 
0.17102 
0.16314 
0.15506 

—0.14676 
—0.13824 


Not.  1 
2 
3 
4 
5 

6 
7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 

Dec.  1 

2 

3 

4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 


+1.15864 
115220 
1.14552 
1.13859 
113141 

+1.12397 
1.11627 
1.10626 
1.10001 
1.09144 

+1.08256 
1.07334 
1.06378 
1.05388 
1.04360 

+1.03292 
1.02184 
1.01032 
0.99834 
0.96587 

+0.97290 
0.95938 
0.94526 
0.93057 
0.91518 

+0.89908 
0.88222 
0.86452 
0.84502 
0.82634 

+0.80569 
0.80569 
0.78385 
0.76071 
0.73613 

+0.70991 
0.68186 
0.66171 
0.61916 
0.58382 

+0.54519 
0.50263 
0.45528 
0.40197 
0.34101 

+0ia6992 
0.18468 
0.07832 
9.93695 
9.72576 
+9i»778 
—9.14728 
9.67560 
9.90696 
0.05494 

—016664 
055531 
0.32878 
0.39151 
0>44619 

—0.49462 
—0.53807 


+111683 

1.12580 
113446 
1.14282 
1.15069 

+115869 
1.16622 
1.17350 
118053 
1.18732 

+119387 
150020 
150631 
151220 
151788 

+152336 
152864 
153372 
153861 
154332 

+154785 
155220 
155637 
1.26037 
156420 

+156786 
157136 
157470 
157788 
158090 

+158377 
1.28377 
158648 
158904 
159145 

+159372 
159584 
159781 
159963 
1.30131 

+1.30285 
1.30425 
1.30551 
1.30662 
1.30760 

+1.30844 
1.30914 
1.30970 
1.31013 
1.31042 

+1.31057 
1.31058 
1.31045 
1.31019 
1.30979 

+1.30926 
1.30658 
1.30777 
1.30681 
1.30572 

+1.30448 
+1.30311 


+0.05896 
0.05996 
0.06099 
0.06202 
0.06306 

+OJ06410 
0.06516 
0.06622 
0.06730 
0.06838 

+0.06947 
0.07057 
0.07169 
0.07281 
0.07394 

+0.07507 
0.07621 
0.07737 
0.07853 
0.07969 

+0.08086 
0.08204 
0.08323 
0.08442 
0.08562 

+aoe682 

0.08803 
0.08925 
0.09047 
0.09170 

+Oj09293 
0X)9293 
0j09416 
0.09540 
0.09664 

+0j09788 
0.09912 
0.10036 
0.10161 
0.10286 

+0.10410 
0.10535 
0.10661 
0.10786 
0.10911 

+0.11036 
011160 
0.11284 
011408 
0.11532 

+011656 
011780 
011903 
0.12025 
0.12147 

+0.12269 
0.12390 
0.12511 
0.12631 
0.12750 

+0.12869 
+012987 


—0.12961 
0.12054 
0.11136 
0.10195 


—0.06239 
0.07225 
0.06190 
0.05131 
0.04048 

-O.02940 
0.01808 
0.00651 
9.99469 
9.98259 

—9.97021 
9.95761 
9.94478 
9.93172 
9.91845 

—9.90488 
9.89109 
9.87708 
9.86273 
9.84813 

—9.83321 

9.81809 
9.80277 
9.78725 
9.77150 

—9.75572 
9.75572 
9.73965 
9.72337 
9.70697 

—9.69046 
9.67376 
9.65696 
9.64008 
9.62315 

—9.60627 
9.58950 
9.57287 
9.55630 
9.53995 

—9.52375 
9.50786 
9.49248 
9.47741 
9.46270 

—9.44855 
9.43505 
9.42226 
9;41027 
9.39915 

—9.38917 
9.38021 
9.37236 
9.36568 
9.36003 

—9.35545 
—9.35238 
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FIXED    STARS,    1861. 


FOR  WASHINGTON 

MEAN  MIDNIGHT. 

CONSTANTS  FOR  FACILITATING  THE  REDUCTION  OF  THE  FIXED  STARS.       1 

1861. 

/ 

Log.y. 

O. 

Log.  h. 

H. 

Log.  %. 

T. 

Jan.     1 

4-1^88 

0.8591 

333*"  40 

1.3091 

34l    i 

-05239 

0.000 

6 

15.75 

0.8789 

334  51 

1.3077 

344  22 

0.8757 

0.014 

11 

16.59 

0.8979 

335  49 

1.3057 

339  36 

0.4854 

0.027 

16 

17.39 

0.9160 

336  35 

1.3033 

334  48 

0.5700 

0.041 

21 

18.16 

0.9331 

337  12 

1.3006 

329  57 

0.6378 

0.055 

96 

+18.90 

0.9490 

337  41 

1.2976 

325    2 

-O.G934 

0.068 

31 

19.60 

0.9637 

338    5 

li2943 

320    3 

0.7395 

0^)82 

Feb.    5 

20J36 

0.9772 

338  25 

15910 

'  315    0 

0.7780 

0i»6 

10 

20.89 

0.9896 

338  42 

liW77 

309  53 

0.8103 

0.110 

15 

21.49 

1.0011 

338  58 

1JS845 

304  42 

0.8370 

0023 

20 

+22.06 

1.0116 

339  13 

1J2815 

299  27 

-0.8500 

0.137 

25 

22.60 

1.0212 

339  29 

1J2789 

294    9 

0.8767 

0151 

Mfir.    2 

23.11 

1.0300 

339  47 

liJ767 

286  48 

0.8904 

0.164 

7 

23.60 

1.0381 

340    7 

1^2750 

283  25 

0.9005 

01TB 

12 

24.07 

1.0457 

340  30 

15738 

278    1 

0.9070 

0192 

17 

+24.52 

1.0528 

340  57 

15732 

272  36 

—0.9103 

0505 

22 

24.97 

1.0595 

341  28 

15732 

267  11 

0.9102 

0519 

27 

25.43 

1.0659 

342    2 

15738 

261  48 

0.9069 

0533 

April  1 

25.90 

1.0723 

342  40 

1.2750 

256  28 

0.9003 

0546 

6 

26.38 

1.0787 

343  22 

15767 

251  10 

0.8903 

0560 

11 

+26.88 

1.0852 

344    6 

15789 

245  56 

—0.8769 

0574 

16 

27.40 

1.0919 

344  53 

15815 

240  46 

0.8598 

0587 

21 

27.95 

1.0988 

345  42 

15843 

235  41 

0.8388 

0.301 

26 

28.53 

1.1061 

346  32 

1.2873 

230  42 

0.8135 

0.315 

Maj    1 

29.14 

1.1139 

347  22 

15905 

225  47 

0.7833 

0.329 

6 

+29.79 

1.1221 

348  11 

15937 

220  57 

.^.7477 

0.342 

11 

30.46 

1.1306 

348  59 

15968 

216  12 

0.7055 

0.356 

16 

31.16 

1.1394 

349  45 

15997 

211  31 

0.6554 

0.370 

21 

31.89 

1.1485 

350  29 

1.3024 

206  54 

0.5955 

0.383 

26 

32.65 

1.1579 

351    9 

1.3048 

202  21 

0.5225 

0.397 

31 

+33.44 

1.1675 

351  45 

1.3068 

197  52 

-0.4311 

0.411 

Jane    5 

34i25 

1.1772 

352  17 

1.3084 

193  25 

0.3114 

0.424 

10 

35.07 

1.1870 

352  45 

1.3096 

189    0 

0.1414 

0.438 

15 

35.89 

1.1967 

353    9 

1.3103 

184  36 

9.8526 

0.452 

20 

36.72 

1.2064 

353  29 

1.3105 

180  14 

—8.5500 

0.4G5 

25 

+37.55 

1.2159 

353  45 

1.3103 

175  51 

+9.8069 

0.479 

30 

38.37 

1.2252 

353  57 

1.3097 

171  28 

0.1183 

0.493 

July    5 

39.18 

1.2342 

354    5 

1.3086 

167    4 

05958 

0.507 

10 

39.98 

1.2429 

354  10 

1.3070 

162  38 

0.4193 

O.S20 

15 

40.77 

1.2513 

354  13 

1.3050 

158  10 

0.5129 

0.534 

20 

+41.54 

/  1.2593 

354  14 

1.3027 

153  39 

+0.5873 

0.548 

25 

42i28 

1J3669 

354  13 

1.3001 

149    5 

0.6483 

0.561 

30 

42.98 

r.2741 

354  10 

15972 

144  27 

0.6991 

0.575 

Aug.   4 

43.65 

1.2809 

354    7 

15941 

139  45 

0.7420 

0.689 

9 

44.28 

1.2872 

354    3 

1.2910 

134  58 

0.7783 

I    0£02 

14 

+44.87 

li»31 

353  59 

15879 

130    6 

+0.8090 

0.616 

19 

45.43 

1.2987 

353  56 

15849 

125  10 

0.8348 

0.630 

24 

45.97 

1.3039 

353  54 

15820 

120  10 

0JB563 

0.643 

29 

46.49 

1.3088 

353  53 

15794 

115    5 

0.8739 

0.657 

Sept  3 

46.99 

1.3134 

353  53 

15772 

109  55 

0.8879 

0.671 

8 

+47.47 

1.3177 

353  56 

15754 

104  41 

+0.6984 

0.684 

13 

47.94 

1.3218 

354    1 

15741 

99  25 

0.9057 

OjG9e 

18 

48.40 

1.3258 

354    8 

15733 

94    7 

0.9097 

0.712 

23 

48.85 

1.3297 

354  17 

15731 

88  47 

0.9105 

0.726 

28 

49i29 

1.3335 

354  28 

15736 

83  26 

0.9062 

0.739 

Oct     3 

+49.73 

1.3373 

354  42 

15746 

t  78    5 

+05026 

0.753 

8 

50.19 

1.3411 

354  59 

15762 

72  45 

0.8937 

0,767 

13 

+50.68 

1.3451 

355  17 

15783 

67  27 

+0.6812 

0.790 

I 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

CONSTANTS  FOR  FACILITATINQ  THE  REDUCTION  OF  THE  FIXED  STARS. 

1861. 

/ 

Log.y. 

€k 

Log.  A. 

H. 

Log.  i. 

T. 

Oct  18 
23 

28 
Not.    2 

7 

+5il9 
51.73 
52.30 
52.91 
53.55 

1.3493 
1.3536 
1.3581 
1.3689 
1.3679 

355°  33^ 

355  58 

356  20 

356  43 

357  6 

1.2808 
li»36 
1.2867 
1^2899 
1.2932 

56  59 
51  50 
46  45 
41  43 

4-0.8650 
0.8446 
0.8197 
0.8897 
0.7538 

0.794 
0.808 
0.821 
0.835 
0.849 

12 
17 
22 
27 
Dec.    2 

-h54.22 
64^ 
55£6 
66.43 
57.22 

1.3732 

1.3787 
1.3844 
1.3904 
1.3965 

357  28 

357  50 

358  10 
358  28 
358  44 

1.2964 
1.2995 
1.3023 
1.3048 
1.3069 

36  45 
31  51 
ii7    0 
22  12 
17  27 

+0.7108 
0.6593 
0.5969 
0.5197 
0.4214 

0.862 
0.876 
0.890 
0.903 
0.917 

7 
12 
17 
22 

27 

4-58.04 
68.88 
59.74 
60.60 
61.46 

1.4026 
1.4088 
1.4150 
1.4212 
1.4273 

358  58 

359  10 
359  19 
359  26 
359  30 

1.3086 
1.3098 
1.3105 
1.3106 
1.3102 

12  44 

8    2 

3  21 

358  40 

354    0 

4-0.2692 

0.0928 

+9.7158 

-9.3131 

9.9663 

0.931 
0.945 
0.958 
0.972 
0.986 

32 

+62.32 

1.4333 

359  31 

1.3093 

349  20 

—0.2150 

0.999 

'                   BESSEL'S  FORMUUB  OF  REDUCTION  FOR  THE  FIXED  STARS, 

WITH  DB.   PBTBBS'S  COEFFICIENTS,  AND  THE  NOTATION   OF  THE  CATALOGUE   OF   STARS      | 

OF  THE  BRITISH  ASSOCIATION. 

A  «  —  20".4451  CM  »  cos  ©. 

B«— 20".445l8iiiO. 

C  «  T  -« 0.34238  Bin  ft  4-  0.00410  8iii2ft  —  0.02519 rin  2 ©. 

-h0.00294  8in  (0  +  820  34')— 0.00405  sin  2  C  +  0lK)135  8in  (C 

-F'). 

D  =  —  9".2236  cos  ft  +  0".0896  cob  2  ft  —  0"5507  cos  2  ©  —  0".0092  cos  (Q  +  280o  220-            1 
-0".0885cos2C                         *6                            v^                          vw                                  | 

E  =»  —  0".0481  sin  ft  -h  Q".0014  sin  2  ft  —  0".0034  sin  20- 

o  =s  cos  0  sec  d, 

6  =  sin  0  sec  i. 

e  =  46".0780  -h  20".0560  sin  a  tan  a. 

d  ^  coaataaid. 

a'  »  tan  »  cos  ^  —  sin  a  sin  A 
d'  =  cos  a  sin  ^. 
c'-20".0560co8a. 
rf'  =»  ■—  sin  «. 

M  =s  the  axinnal  proper  motion  in  right  asoendoo. 
fif  s:  the  annnal  proper  motion  in  declination. 

T  =:  the  time  from  the  beginning  of  the  year  in  fracticmid  parts  of  ihe  year. 
O  =»  the  son's  longitude. 
C  =»  the  moon's  longitade. 
ft  =»  the  longitade  <f  the  moon's  ascending  node. 
»  ==  the  obhqnity  of  the  ecliptic. 

0  =:  the  star's  mean  right  ascension  for  the  beglnniiiK  of  the  year. 
^  s  the  star's  mean  declination  for  the  beginmng  ofthe  year, 
a'  =■  the  starts  apparent  right  ascension  at  the  time  r. 
^  =  the  star's  apparent  declination  at  the  time  t. 

a'  — a  =s=  A  a -h  B  6  +  C  c -f.  D  d -H  E  +  T/4. 
y  — a  «Aa'-|-By+C<J'.+-Dd'-f.T/it'. 

The  following  formnlss  may  also  be  osed  by  putting 

/=46".0780C.                                                t^Atanofc 
aooe6«=20'/.0560C.                                      AoosH^B. 
^sinG^D.                                                   A  sin  H:^  A. 

fl»  —  «  *=/H-  TM  -f-^r  sin  (G  -4-  «)  tan  a  -f-  A  sin  (H  +  a)  sec  d. 
V^i  »i>cos3  +  xft'-k-g  cos  (G  -f-  a)  -f-  A  COS  (H  +  a)  sin  a. 
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MEAN  PLACES  Or  100  FBINCIPAL  FIXED  STABS,  FOB 
JANUABT  1,  1861. 


Bter'sNai 


a  AnBBOMED  JS 

y  Pegasi  {Algenih) 
^Hydri    .    .     .    . 

a  CasSIOPE^     .      . 
/9  Ceti 


a  Urb.  Min,  (Polaris) 

#  Ceti 

a  Eridani  (Achemar) 
a  Arietis     .     .     . 
y  Ceti 


o  Ceti 

a  PeBSBI  . 
tj  Tauri 


y*  Eridani .... 
a  Tauri  (Aldebaran) 

a  AuRlGiE  {OapeUa) 
fi  Oriokis  {Rigd)  . 
0  Tauri  .... 
d  Orionis     .    .    . 
a  Leporis  «... 


.  ff  Orionis  .  •  . 
a  ColumbsB  .  .  . 
a  Orionis  .  .  . 
/i  Geminorum  .  . 
a  Argus  (CcoMpUi) 

51  rHev.)  Cepbei     . 
a  Canis  Maj.  {Sirius) 
ff  Canis  Majoris 
d  Greminorum    .     . 

o^  Geminor.  {CaOor) 

a  Can.  Mm.  (Procyon) 
fi  Geminor.  {PoUux)  . 

15  Argus 

ff  Hydrffi 

i  UrsaB  Majoris .     .     . 


i  Argus    .... 

a  HydRJB       .     .     . 
6  Urssb  Msjoris 
•  Leonis  .... 
a  Leonis  {Regulm) 


17  Argus  .... 
a  Urssd  Majoris  . 
d  Leonis  .  •  •  • 
h  Hydra  et  Crateris 


2 

3.2 
3 

var. 
2 

2 
3 

1 
2 
3.4 

2.3 
2 
3 
3 

1 

1 
1 
2 
2 
3 

2 
2 

var. 
3 
1 

5 

1 

2.1 
3.4 
2.1 


2 
3 
3 
1.2 

2 

2 

2.3 
3.4 


BiBlit 


m      8 

1  12.50 

6    4.85 

18  23.35 

32  38.44 

36  36.57 


1    8  21.30 
1  17    4.( 
1  32  31.92 

1  59  20.65 

2  86    6.03 

2  55    0.98 

3  14  24.97 
3  39  13.61 

3  51  32.67 

4  27  56.89 

5  6  25.60 
5  7  51.51 
5  17  30.42 
5  24  54.42 
5  26  36.07 

5  29  9.67 
5  34  37.10 

5  47  38.81 

6  14  33.09 
6  20  52.11 

6  34    8.99 

6  39  1.51 
6-53    9.82 

7  11  49.20 
7  25  4a29 


1 

7  32     1.42 

1^2 

7  36  48.33 

8 

8     1  37.50 

a4 

8  39  24.82 

3 

8  4d  40.34 

9  13  22.11 
9  20  45.35 
9  23  82.30 
9  37  57.35 
10    0  57.94 

10  39  40.58 

10  55    7.22 

11  6  42.72 
11  12  23.57 


-4-  3.085 
8.081 
8.286 
3.360 
3.016 

H-18.935 
3.000 
2.238 


3.102 

3-127 
4.244 
a558 
2.796 
8.435 


2.880 
3.788 
8.066 
2.648 

H-  3.044 
2.177 
3.246 
3.636 
1.330 

H-80.454 
2.647 
2.360 
3.597 
3.840 

-t-  3.146 
3.682 
2.558 
8.189 
4.142 

4*  1.602 
2.948 
4.058 
8.424 
3.202 

-4-  2.805 
3.775 
3iK)8 

-h  2.997 


+28  19  22.7 
+14  24  87.9 
—78  2  16.6 
+55  46  28.2 
—18  45     1.2 

+88  84    6.5 

—  8  54  6.3 
—57  56  87.3 
+22  48  11.9 
+  2  88  52.1 

+  8  82  80.3 
+49  21  46.4 
+28  40  20.3 
—13  54  23.8 
+16  13  85.6 

+45  51    7.5 

—  8  21  55.8 
+28  29    8.9 

—  0  24  19.4 
—17  55  28.4 

—  1  17  38.1 
—84  9  0.1 
+  7  22  39.1 
+22  34  51.6 
—52  37  15.5 

+87  14  50.6 
—16  31  40.5 
—28  47  8.3 
+22  14  4.8 
+32  11  20.9 

+  5  34  42.7 
+28  21  80.0 
—28  54  21.0 
+  6  55  85.2 
+48  85    4.0 

—58  41  82.7 

—  8  8  29.5 
+52  18  29.6 
+24  24  44.7 
+12  38  41.9 

—58  67  14.0 
+62  80  1.4 
+21  17  4.9 
—14    1  86.9 


+lrf.91 
20.08 
20.24 
19.83 
19.82 

+19.18 
18.75 
18.45 
17iJ4 
15.89 

+14.86 

18.28 

11.53 

10.57 

7.65 

+  4.20 

4.48 
8.48 
3.04 
2.98 

+  2,70 

2iJ2 

+  1.06 

—  1.40 
1.81 

—  2.97 
4.62 
4.61 
6.18 
7.44 

—  8.90 
8.31 

10.07 
12.87 
ia79 

—14.89 
15.38 
16.12 
16.35 
17.«2 

—18.73 
19.84 
19.65 

—19.45 
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MEAN  PLACES  OF  100  PRINCIPAL  FIXED  STARS,  FOR 
JANUARY  1,  1861. 


^Leonis 

7  Ubbjr  Majoris  .    • 
fi  Ghamaeleontis  •     •     . 

tf  Grucis 

fiCorvi 

12  CSanum  Yenatiooniin 
a  ViRGiNis  (Spica) 
II  Ursje  Majoris  . 
fl  Bootis   .... 
fi  Centauri    •    .    . 

a  Bootis  (Arcturus) 
€?  Centauri    .    •    • 

ffB00TIS«     .      •     . 
a'  LlBB^  •      .      .      . 

$  Urs^  MnvoRis  . 


^  Idbne    .... 
a  Corona  Borealis 
a  Serpentis      .     • 
{  Ursffi  Minoris .     . 
0^  Soorpii  .... 


i  Ophiuchi  .    .    . 
a  SooRPn  (Jntares) 
7  Draconis    .     .    . 
a  Trianguli  Australis 
ff  Urs»  Minoris .     • 

a  Herculis  .  .  . 

fi  Draconis  .  .  . 

a  Ophiuchi  .  .  . 

a-Octantis      .  .  . 

y  Draconis  .  . 


fl*  ;^agittani  .  .  . 
d  Ursje  Minoris  . 
a  JjTeue  (  Ve^a)     . 

/3  LTRiB     .... 

CAqvihM  .  .  . 
d  Aquilje    .    . 

y  AqUILJE      •      •      • 

a  AqvihJE  (JItair) 
P  Aquilje  .  .  . 
X  UrssB  Minoris 

o*  Capricorni  .  . 
a  Pavonis      .     .     . 

a  CtGNI    .... 

61^Ctgni  .    •    .    . 


2 

2.3 
5 

1 
2.8 


1 
2 
3 

1 

1 

1 
2.3 


2 

2 

2.3 
4.5 

2 

3 

1.2 
3.2 

2 
4.5 

var. 
3.2 

2 

6 
2.3 

4 

4.5 
1 

var. 


3.4 

3 
1.2 

4 

5 

3.4 
2 

2.1 
5.6 


h  m       ■ 

11  41  58.01 

11  46  30.17 

12  10  15.96 
12  18  53.35 
12  27    5.35 

12  49  31.16 

13  17  52.41 
13  42  3.55 
13  48  3.99 

13  54  2.84 

14  9  19.30 
14  30  12.01 
14  38  54.95 
14  43  11.62 

14  51     8.93 

15  9  31.83 
15  28  48.19 
15  37  25.35 
15  49     6.11 

15  57  2L54 

16  7  3.79 
16  20  53.36 
16  22    7.37 

16  33  59.06 

17  0  20.61 

17  8  18.60 

17  27  17.59 

17  28  28.97 

17  49  57.56 

17  53  22.76 

18  5  26.94 
18  17  11.07 
18  32  13.94 
18  44  56.83 

18  59  1.17 

19  18  29.32 
19  39  39.03 
19  44  0.04 

19  48  29.06 

20  2  57.51 

20  10  20.34 

20  14  38.00 

20  36  41.62 

21  0  39.90 


ir 


An.  Tailafloii. 


+  3.065 
3.194 
3.323 
3.259 
3.132 

4-  2.822 
3.150 
2.371 
2.862 
4.154 

-f-  2.732 
4.028 
2.622 

H-  3.305 

—  0.259 

-+.  a220 

2.538 

-♦-  2.949 

—  2.307 
+  3.479 

+  3.138 
a666 
0.821 

+  6.273 

—  6.423 

+  2.732 

1.353 

2.781 

109.765 

1.394 

H-  3.587 

—19.355 

-+-  2.031 

2.215 

2.755 

H-  3.027 

2.852 

2.928 

-h  2.946 

—56.594 


4.801 

2.043 

-+.  2.676 


DeeUnation. 


-+.15  20  5d^2 
+54  28  2.9 
—78  32  25.6 
—62  19  39.8 
—22  37  39.5 

+39  4  UJ2 
—10  26  5.8 
+50  0  29.1 
+19  5  45.5 
—59  42    0.6 

+19  54  27.7 
—60  15  23.9 
+27  39  43.1 
—15  27  42.8 
+74  43  23.9 

—  8  52  2.7 
+27  11  4.8 
+  6  51  55.0 
+78  13  13.0 
—19  25  18.4 

—  3  20  0.3 
—26  7  12.8 
+61  49  46.9 
—68  45  57.6 
+82  15  35.9 

+14  33  5.2 
+52  24  20.4 
+12  39  50.9 
—89  16  41.3 
+51  30  23.5 

—21  5  29.3 
+86  36  8.4 
+38  39  22.3 
+33  12  12.2 
+13  39  35.3 

+  2  50  26.4 
+10  16  37.6 
+  8  30  13.7 
+  63  43.2 
+88  53  34.8 

—12  58  23.5 
—57  10  33.6 

+44  47  6.3 
+38    4    4.2 


— 2dl0 
20.04 
20.05 
19.94 
19.99 

—19.56 
18.95 
18.14 
18.23 
17.72 

— 18w91 
15.08 
15.44 
15.23 
14.78 

—13.59 
12.35 
11.63 
10.84 
10.27 

—  9.62 
8.42 
8.23 
7.45 
5.15 

—  4.43 
2.85 
2.94 

-^  0.79 

—  0.61 

+  0.48 
1.52 
3.10 
3.88 
5.04 

+  6.83 

8.46 

9.18 

8.68 

10.23 

+10.81 
11.07 
12.68 

+17.46 


258 


FIXED   STARS,    1861. 


M£AI9  PULCBS  or  100  FBIKCIPAL  ilXED  STABS,  FOB 
JANUABT  1,  16a. 


fCygni 

a  Cephei 

^Aquabii    •    .    .    • 

P  Cephei 

ff  Fegasi 

oAquabii    *    .    .    . 

a  Gruis 

fPegasi   ..... 
a  'Pis.Avs.(FamaUuaU) 
a  Pegasi  {Mdrtab)    . 

I  Piscium      .... 
y  Cephei  ..... 


3 
3.2 


2.3 


2 
3.4 

2 

45 
3.4 


h  m   • 

21  7  1.23 

21  15  15.52 

21  24  14.27 

21  26  51.18 

21  S7  21.53 

21  56  38.57 

21  59  27.32 

22  34  31.65 
22  49  57.71 

22  57  50.33 

23  32  48.12 
23  33  40.30 


la  YailiiioB. 


H-  2.550 
1.439 
3.163 
0.803 
2.951 

H-  3.063 
3.820 
2.990 
3.330 
2.983 

+  8.084 
H-  2.395 


-h29  39  3rf.7 
^^61  59  50.5 

—  6  10  50.1 
-h69  57  2.9 
-h  9  14  22.0 

—  0  59  37.9 
^-47  37  54.6 
-4-10  6  25.0 
—30  21  31.5 
-f-14  27  29.6 

+  4  52  28^ 
+76  51  24.2 


-f-1^54 
15.10 

.  15.62 
15.69 
16.31 

+17.31 
17.15 
ia69 
ia94 
19.31 

-hl9.C7 
4-20.07 


J 
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▲PFABENT  PLACES  OF 

a  UBSJE  MINOBIS,  (Polaru,)  FOB  THE 

UFPEB  TRANSIT 

AT  WASHINGTON. 

HOBtk. 

JAKUABT. 

l-EBBUABT. 

MAKGH. 

APan.. 

nd««a 

Honlh. 

S.A. 

DM.»>rM. 

BJL 

DM.M»ti. 

B.A. 

Dae-Mirt*. 

BJL 

Dae.i»ar(*. 

h        m 

1     7 

88  3^ 

h       m 
1       7 

88  34 

h       m 

1     7 

88  3^ 

h       m 

1    7 

88    34 

1 

86'.06 

3d.90 

69'.47 

3^.67 

41.05 

28!40 

32*93 

19':48 

1 

2 

84.19 

38.95 

58.79 

33.45 

40.66 

28.15 

32,90 

19.20 

2 

8 

88.36 

34.01 

58.12 

33.34 

40.28 

27.92 

32.84 

18.91 

3 

4 

82.58 

34.06 

57.43 

3a24 

39.87 

27.69 

32.76 

18.61 

4 

1        5 

81.84 

84.10 

66.71 

83.14 

39.43 

27.47 

32.68 

ia3i 

5 

6 

81.13 

34.17 

65,96 

3ao4 

38.93 

2753 

32.64 

17.97 

6 

,        7 

80.40 

34.25 

65.17 

32.92 

88.41 

26.98 

82.66 

17.63 

7 

8 

79.64 

34.33 

64.35 

32.81 

87.91 

26.71 

32.73 

17.28 

8 

9 

78.83 

84.41 

53.52 

82.67 

37.42 

26.42 

32.85 

16.95 

9 

10 

77.96 

34.47 

62.70 

32.49 

36.95 

26.12 

38.02 

16.62 

10 

11 

77.05 

34.53 

61.91 

82.29 

36.54 

26.81 

38.23 

16.30 

11 

12 

76.12 

84.59 

61.16 

82.10 

36.18 

26.50 

33.48 

15.97 

12 

13 

75.17 

34.60 

60.46 

81.90 

35.86 

26.19 

33.75 

16.69 

13 

14 

74.24 

34.58 

49.81 

81.70 

85.59 

24.89 

34.01 

16.41 

14 

15 

73.34 

34.55 

49J30 

31.49 

85.37 

24.59 

34.24 

15.14 

15 

16 

72.47 

34.52 

48.63 

81.27 

35.18 

24.29 

34.46 

14.86 

16 

17 

71.65 

34.50 

48.08 

81.09 

34.99 

24.00 

34.65 

14.59 

17 

18 

70.86 

34.46 

47.53 

30.92 

34.79 

23.73 

34.82 

14.31 

18 

19 

70.09 

34.42 

46.96 

30.74 

34.59 

23.46 

34.98 

14.03 

19 

20 

69.34 

34.38 

46.36 

30.56 

34.36 

23.19 

35.16 

ia73 

20 

21 

68.61 

34.35 

45.72 

30.88 

34.10 

22.92 

36.37 

13.40 

21 

22 

67.86 

34.34 

45.05 

80.20 

83.82 

22.64 

35.65 

13.07 

22 

23 

67.07 

84.32 

44.36 

29.99 

33.53 

22.33 

35.99 

12.76 

28 

24 

66.24 

84.31 

43.69 

29.75 

38.26 

22.01 

36.40 

12.45 

24 

25 

65.37 

84.29 

43.04 

29.48 

33.05 

21.67 

36.86 

12.15 

25 

26 

64.46 

34.22 

42.43 

29.20 

32.91 

21.32 

37.36 

11.87 

26 

27 

63.55 

34.16 

41.89 

28.92 

32.85 

20.97 

37.83 

11.61 

27 

28 

62.64 

84.05 

41.44 

28.66 

32.85 

20.64 

38.26 

11.37 

28 

29 

61.76 

88.95 

41.05 

28.40 

32.88 

20.32 

38.65 

11.13 

29 

SO 

60.94 

83.82 

40.66 

28.15 

32.92 

20.03 

39.02 

10.88 

30 

31 

60.18 

38.69 

40.28 

27.92 

82.93 

19.76 

89.37 

10.66 

81 

32 

59.47 

83.57 

39.87 

27.69 

32.93 

19.48 

39.74 

10.41 

32 
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APPARKm*  PLACES  OF 

a  URSiE  MmORIS,  (I^>laris,)  FOR  THE 

UPPER  TRANSIT 

AT  WASHINGTON. 

SUUMl 

Month. 

MAT. 

JUNK. 

JULY. 

AUGUST. 

■tad 
MiMk. 

BJL 

J>Kt.llira. 

B.A. 

Dte.  North. 

B.A. 

Dee.  MM*. 

B.A. 

Dtclhrtk 

h       m 

1    7 

88  di 

h        m 

1     7 

88  34 

h       m 
1       8 

88  84 

k       m 

1     8 

88  34 

1 

89.37 

ld.66 

68.63 

4'.38 

24.46 

2^85 

61.98 

6".46 

1 

2 

39.74 

10.41 

69.41 

4.22 

25.45 

2.87 

52.85 

6.69 

2 

3 

40.11 

10.15 

60.23 

4.07 

26.46 

2.91 

5a68 

6.93 

3 

4 

40.52 

9.87 

61.09 

3.93 

27.45 

2.96 

54.44 

7.16 

4 

5 

40.97 

9.59 

61.99 

3.79 

28.41 

8.03 

65.14 

7.39 

5 

6 

41.48 

9.30 

62.88 

3.69 

29.36 

8.12 

56.88 

7.63 

6 

7 

42.04 

9.01 

63.82 

3.60 

30.26 

3.20 

56.61 

7.86 

7 

8 

42.67 

8.75 

64.71 

3.63 

31.12 

3.30 

67.22 

ao6 

8 

9 

43.32 

8.51 

65.66 

3.46 

31.94 

3.41 

57.97 

H.%'i 

9 

10 

43.98 

8.29 

66.38 

3.42 

82.73 

3.51 

68.76 

a46 

10 

11 

44.62 

8.08 

67.15 

3.35 

33.61 

3.69 

59.58 

8.67 

11 

12 

45J34 

7.88 

67.92 

3.30 

34.32 

3.65 

60.44 

8.88 

12 

13 

45.84 

7.68 

68.66 

3.23 

36.18 

8.69 

61.30 

9.12 

13  ! 

14 

46.41 

7.51 

69.41 

8.17 

36.10 

3.75 

62.12 

9.38 

14 

15 

46.95 

7.32 

70.20 

3.09 

37.07 

3.84 

62.90 

9.68 

15 

16 

47.47 

7.12 

71.06 

3.01 

38.08 

8.95 

6a63 

9.97 

16 

17 

48.01 

6.91 

71.97 

2.92 

39.07 

4.08 

64.31 

10.27 

17 

18 

48.56 

6.69 

72.94 

2.84 

40.05 

4.21 

64.93 

10.55 

18 

19 

49.16 

6.47 

73.94 

2.79 

40.99 

4.37 

65.63 

10.83 

19 

20 

49.84 

6J24 

74.94 

2.76 

41.85 

4.54 

66.12 

11.11 

20 

21 

60.60 

6.01 

75.90 

2.75 

42.65 

4.73 

66.72 

11.35 

21' 

22 

51.41 

5.81 

76.81 

2.75 

43.42 

4.89 

67.35 

11.59 

22 

23 

52.25 

5.64 

77.67 

2.79 

44.18 

6.04 

68.00 

11.84 

23 

24 

53.06 

6.49 

78.47 

2.82 

44.94 

6.18 

68.68 

12.12 

24 

25 

53.81 

5.36 

79.24 

2.85 

45.73 

5.32 

69.89 

12.41 

25 

26 

64.51 

6.24 

80.03 

2.86 

46.57 

6.46 

70.13 

12.69 

26 

27 

66.20 

6.11 

80.85 

2.87 

47.43 

6.60 

70.87 

12.99 

27 

28 

65.88 

4.97 

81.69 

2.85 

48.32 

6.75 

71.59 

ia3i 

28 

29 

66.54 

4.83 

82.57 

2.83 

49.24 

5.90 

72.26 

ia65 

29 

30 

67.20 

4.69 

88.49 

2.83 

50.16 

6.08 

72.89 

ia99 

90 

31 

67.89 

4.64 

84.46 

2.86 

51.08 

6.26 

73.46 

1433 

31 

32 

6a63 

4.38 

85.45 

2.87 

51.98 

6.46 

73.96 

14.67 

32 
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APPABENT  PLACES  OF 

a  URS-ffi  MTNORIS,  (Polarii,) 

FOR  THE 

UPPER  TRANSIT 

AT  WASHINGTON. 

8Mmm1 
MoBlh. 

SEPTEMBEB. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

SUteMl 
Month. 

KJi. 

DukHortk. 

B^. 

1ke.irarlh. 

B.A. 

Vte-lTtrth. 

K.&. 

Dm.  North. 

h        m 

1     9 

88  si 

h        m 

1     9 

88  3^ 

h       m. 

1    9 

88  34 

h       m 
1       8 

88  34 

1 

13.96 

14.67 

26'.03 

»?.24 

26'.81 

36^86 

75*68 

46!64 

1 

2 

14.43 

14.99 

26.17 

25.59 

26.72 

37.21 

75.20 

46.92 

2 

3 

14;88 

15.31 

26.34 

25.94 

26.64 

37.57 

74.65 

47.22 

3 

4 

15.33 

15.63 

26.57 

26.29 

26.54 

37.95 

74.02 

47.52 

4 

5 

15.80 

15.92 

26.86 

26.63 

96.37 

38.35 

73.32 

47.81 

5 

6 

16.33 

16.22 

27.16 

27.00 

26.12 

38.74 

72.58 

48.07 

6 

7 

16,91 

16.50 

27.43 

27.39 

25.79 

39.13 

71.86 

48.30 

7 

8 

17.51 

16.81 

27.67 

27.80 

25.42 

39.50 

71.15 

48.53 

8 

9 

18.11 

17.14 

27.83 

28.22 

25.03 

39.86 

70.45 

48.75 

9 

10 

18.69 

17.50 

27.93 

28.64 

24.64 

40.20 

69.78 

48.94 

10 

11 

19.24 

17.89 

27.99 

29.05 

24.27 

40.53 

69.15 

49.13 

11 

12 

19.74 

18.27 

27.99 

29.44 

23.92 

40.85 

68.57 

49.34 

12 

13 

20.17 

18.65 

27.96 

29.83 

23.59 

41.15 

67.96 

49.55 

13 

14 

20.53 

19.02 

27.94 

30.20 

23.28 

41.45 

67.36 

49.76 

14 

15 

20.85 

19.38 

27.94 

30.55 

22.98 

41.76 

66.74 

49.98 

15 

16 

21.18 

19.73 

27.96 

30.91 

22.69 

42.09 

66.09 

60.20 

16 

17 

21.52 

20.07 

27.99 

31.27 

22.40 

42.41 

65.40 

50.42 

17 

18 

21.87 

20.41 

28.04 

31.62 

22.08 

42.75 

64.67 

50.63 

18 

19 

22.23 

20.75 

28.10 

31.98 

21.72 

43.10 

63.88 

50.85 

19 

20 

22.63 

21.07 

28.19 

32.34 

21.29 

43.46 

63.05 

51.06 

20 

21 

23.07 

21.40 

28,26 

32.72 

20.82 

43.81 

62.19 

61.21 

21 

22 

23.52 

21.75 

28.29 

33.11 

20.30 

44.14 

61.35 

51.36 

22 

23 

23.95 

22.10 

28.28 

33.52 

19.74 

44.46 

60.51 

51.50 

23 

24 

24.36 

22.47 

28.24 

33.94 

19.16 

44.77 

59.71 

51.63 

24 

25 

24.73 

22.88 

28.14 

34.36 

18.58 

45.05 

58.96 

51.74 

25 

26 

25.06 

23.29 

27.97 

34.75 

18.02 

45.30 

58.25 

51.85 

26 

27 

25.35 

23.70 

27.75 

35.14 

17.50 

45.56 

57.57 

51.97 

27 

28 

25.59 

24.11 

27.51 

35.50 

17.01 

45.82 

56.88 

52.11 

28 

29 

25.77 

24.51 

27.29 

35.85 

16.55 

46.09 

56.17 

52.25 

29 

30 

25.91 

24.88 

27.11 

36.20 

16.13 

46.37 

55.42 

52.39 

30 

31 

26.03 

25.24 

26.95 

36.54 

15.68 

46.64 

6461 

62.61 

31 

32 

26.17 

26.59 

26.81 

36.86 

15.20 

46.92 

53.77 

52.62 

32 

^^.-J. 
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APPABENT  PLACES  OP  9  URSiB  MINOBIS,  P0»  THB 

UPPER  TBAN8IT  AT  WASHTNGTQN. 

aUtnH 
Ibnth. 

JANUABT. 

vaaaxsAMY. 

MABCH. 

APBJL. 

ibwlk. 

BJl. 

Deo.  North, 

vu. 

I)n.AMk. 

lU. 

Sea-MrO. 

sx 

D«.iroa. 

h       m 

18  16 

86  35 

h       m 

18  16 

86  85 

h       m 

18  16 

86  35 

18"  it" 

86  35 

1 

41.74 

ei05 

44*88 

6^47 

52'.53 

47^78 

a36 

46'!84 

1 

2 

41,77 

62.69 

45.10 

63.24 

52.85 

47,69 

a66 

46.91 

2 

3 

41.79 

62.36 

45.29 

63.01 

53.18 

47.60 

8.99 

46.96 

3 

4 

41,82 

62.06 

45.49 

52.78 

53.48 

47.60 

.  4.33 

46.98 

4 

5 

41.85 

61.76 

45.68 

62.53 

5a78 

47,37 

4.69 

47,02 

6 

6 

41.87 

61.47 

45.87 

62.27 

64.10 

47J33 

6.05 

47.10 

6 

7 

41.89 

61.18 

46.07 

51.99 

54.42 

47.12 

642 

47.19 

7 

8 

41.90 

60.87 

46.28 

61,71 

54.76 

47.00 

6.79 

47.30 

8 

9 

41.90 

60.55 

46.54 

51,42 

66.11 

46.88 

6,16 

47.42 

9 

10 

41.91 

60.20 

46.80 

61.16 

65.49 

46.78 

6.62 

47.57 

10 

11 

41.95 

59.85 

47.07 

60.91 

66.87 

46.71 

6.86 

47.72 

11 

12 

42.00 

69.50 

47.36 

60.67 

66.26 

48.64 

7.18 

47.88 

12 

13 

42.09 

69,19 

47.67 

50.46 

66.64 

46.59 

7.49 

4a03 

13 

14 

42.18 

58.91 

47.96 

60,25 

67.01 

46.66 

7.79 

4ai8 

14 

15 

42.28 

58,61 

48.25 

50.06 

67.38 

46.64 

8.08 

4a34 

15 

16 

42.40 

58.30 

48.54 

49.90 

67.73 

46.63 

8.36 

48.48 

16 

17 

42.55 

57.97 

48.83 

49.74 

58.08 

46.63 

a66 

4a63 

17 

18 

42.68 

57,63 

49.09 

49.67 

68.41 

46.53 

a95 

4a77 

18   1 

19 

42.81 

67.29 

49.36 

49.41 

58.74 

46.52 

9.26 

4a90 

19  1 

20 

42.93 

56.99 

49.62 

49,22 

69.06 

46.50 

a57 

49.03 

80 

21 

43.04 

56.71 

49.88 

49.03 

69.40 

46.46 

a90 

49.17 

21 

22 

4ai5 

56.43 

60.17 

48.83 

59.74 

46.43 

10.23 

49.35 

22 

23 

43.26 

56.15 

50.47 

48.64 

60.11 

46.39 

ia56 

49.54 

23 

24 

43.37 

55.84 

60.79 

48.44 

60.49 

46.37 

10.87 

49.77 

^ 

25 

43.49 

65.52 

61.13 

4a26 

60.88 

46.37 

11,15 

60.02 

25 

26 

43.63 

65.18 

61.49 

48.10 

61.27 

46.40 

11.42 

60.27 

26 

27 

43.80 

54.87 

61.85 

47.97 

61.66 

46.45 

11.67 

50.51 

27 

28 

43.99 

54.54 

52.20 

47.86 

62.03 

46.53 

11.91 

50.72 

28 

29 

44.21 

54.26 

62.63 

47.78 

62.38 

46.60 

12.14 

50.92 

29 

30 

44.44 

53.97 

52.86 

47.69 

62.72 

46.70 

12.39 

61,10 

30 

31 

4466 

53.71 

5ai6 

47.60 

63.04 

46.79 

12.63 

61.30 

31 

32 

44.88 

53.47 

53.48 

47.50 

63.35 

46.84 

12.89 

51.49 

z\ 
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AfTAmsrr  ttACBA  Cfif  9  TSBSm  MINOBIS,  FOK  THB 

UPPEB  TBAHSrr  AT  WASHTNGTOH. 

V 

Ig? 

MAT. 

JtlKE. 

JULY. 

AUGUST. 

SlteMl 

«.A. 

iiM.jr<M*. 

KJL 

Dao-MrO. 

&A. 

Dae-MrO. 

1.1. 

Deo-JftM*. 

Month. 

h        m 

18  17 

86  3^ 

h       m 

18  17 

8^  $5 

h       m 

18  17 

86  3d 

h       m 

18  17 

86  36 

1 

2 
3 

4 
5 

12.63 
.    12.89 
13.15 
13.42 
13.69 

6f.30 
61.49 
61.69 
61.91 
62.14 

18.03 
18.13 
18.22 
18.31 
18.39 

6SI.88 
60.21 
60.54 
60.90 
61.27 

17.61 
17.51 
1740 
17.27 
17.11 

9"79 
10.14 
10.49 
10.85 
11.19 

11.41 
11.09 
10.76 
10.44 
10.12 

19".09 
19.36 
19.60 
19.83 
20.04 

1 

2 
3 
4 
6 

6 
7 
8 
9 
10 

13.96 
14.22 
14.46 
14.68 
14.89 

62.40 
62.67 
62.95 
53.25 
53.65 

18.43 
18.45 
18.45 
18.45 
18.46 

61.63 
61.98 
62.34 
62.66 
62.97 

16.95 
16.77 
16.58 
16.40 
16.25 

11.52 
11.83 
12.12 
12.40 
12.67 

9^ 
9.63 
9J25 

8»96 
8.68 

20.24 
20.44 
20.64 
20.86 
21.10 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

15.07 
15.24 
15.39 
15.55 
16.72 

63.83 
64.12 
54.38 
64.65 
64.90 

18.45 
18.45 
18.46 
18.48 
18.51 

63.27 
63.57 
63.86 
64.15 
64.45 

16.09 
15.94 
16.80 
16.65 
15.50 

12.94 
13.23 
ia54 
13.86 
14.20 

8.38 
8.09 
7.75 
7.39 
7.02 

21.37 
21.63 
21.89 
22.13 
22.37 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

16.90 
16.09 
16.27 
16.47 
16.67 

66.15 
66.40 
66.66 
65.93 
66.23 

18.54 
18.56 
18.56 
18.52 
18.47 

64.80 
66.16 
66.52 
66.89 
66.26 

16.32 
16.09 
14.86 
14.60 
14.34 

14.54 
14.87 
15.21 
16.52 
16.80 

6.63 
6.25 
6.87 
6.52 
6.17 

22.56 
22.74 
22.91 
23.07 
23.22 

16 
17 
18 
19 
20 

31 
22 
23 
24 
25 

16.85 
17.01 
17.13 
17.23 
17.33 

66.65 
66.88 
67.21 
67.55 
57.87 

18.39 
18.30 
18.20 
18.12 
18.05 

66.61 
66.94 
67J26 
67.56 
67.85 

14.08 
13.84 
13.63 
13.40 
13.19 

16.06 
16.32 
16.56 
16.80 
17.06 

4.83 
4.60 
4.16 
3.82 
3.47 

23.38 
23.54 
23.73 
23.92 
24.12 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

17.42 
17.51 
17.69 
17.70 
17.81 

68.17 
68.46 
66.74 
69.01 
69.28 

17.96 
17.89 
17.83 
17.77 
17.69 

68.14 
68.44 
68.75 
69.09 
69.43 

12.97 
12.75 
12.51 
12.27 
11.99 

17.33 
17.61 
17.90 
18.20 
18.51 

3.10 
2.70 
2.30 
1.89 
1.47 

24.32 
24.51 
24.69 
24.86 
25.01 

26 
27 

28 
29 
30 

31 
32 

17.92 
18.03 

69.58 
69.88 

17.61 
17.51 

69.79 
70.14 

11.71 
11.41 

18.81 
19.09 

1.05 
0.64 

25.14 
25J34 

31 
32 
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APPARENT 

PLACES  OF  9  \JBSM  lONORIS,  FOB  THE 

UPPER  TRANSIT 

AT  WASHINGTON. 

SidMMl 

SEPTBBIBEB. 

OCTOBBE. 

NOVEMBEB. 

DECEMBEB. 

Odml 

■ 

1 

BX 

Dm-Nvrth. 

BJl. 

I)M.AMk. 

B.A. 

Dw-MrO. 

B.A. 

DM-JtbrO. 

Month. 

h        m 

18  16 

86  3d 

h       m 

18  16 

18  36 

b       m 

18  16 

88  ad 

h      m 
18    16 

88  3d 

1 

2 
3 
4 

5 

60'.64 
60.22 
59.83 
59.46 
59.09 

2^.24 
25.33 
25.42 
25.51 
25.61 

48'.07 
47.66 
47.25 
46.87 
46.47 

2^10 
27.06 
27.06 
27.05 
27.05 

35.50 
35.14 
34.77 
34.37 
33.97 

24*46 
24.34 
24.22 
24.08 
23.91 

26*16 

25.90 
25.64 
25.37 
25.14 

1^.82 
17.56 
17.27 
1&96 
1&65 

1 

2 
3 

4 
6 

6 
7 
8 
9 
10 

58.73 
58.35 
57.S6 
57<$5 
57sll 

26.73 
25.87 
26.02 
26.17 
26.31 

46.04 
45.60 
45.14 
44.67 
44.22 

27.05 
27.05 
27.05 
27.00 
26.94 

33.96 
33.18 
32.81 
32.47 
32.13 

2a72 
23.61 
23J38 
23.04 
22.80 

24.92 
24.74 
24.68 
24.42 
24.28 

ia34 
16.02 
16.69 
15.36 
16.04 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

56.66 
56.21 
55.76 
55.32 
54.89 

26.42 
26.50 
26.57 
26.62 
26.67 

43.79 
43.35 
42.94 
42.53 
42.14 

26.86 
26.77 
26.67 
26.57 
26.47 

31.83 
31.53 
31.23 
30.92 
30.60 

22.69 
22.37 
22.17 
21.99 
21.80 

24.14 
23.98 
23.83 
23.68 
2a51 

14.76 
14.47 
14^ 

ia9i 

ia63 

11 

12  1 
13 
14  1 
15 

16 
17 
18 
19 
20 

64A7 
54.07 
53.67 
53.27 

52.88 

26.69 
26.72 
26.76 
26.82 
26.88 

41.76 
41.37 
40.99 
4a60 
40.19 

26.39 
26.31 
26.25 
26.18 
26.11 

30.30 
29.98 
29.65 
29.31 
28.98 

21.60 
2141 
21.21 
20.99 
20.74 

23.36 
23J20 
23.04 
22.89 
22.77 

ia32 

laoi 

12.68 
12.33 
11.98 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

52.47 
52.06 
51.64 
51.20 
50.74 

26.95 
27.02 
27.09 
27.16 
27.21 

39.77 
39.35 
38.92 
38.49 
38.06 

26.04 
25.96 
25.86 
25.73 
25.59 

28.67 
28.37 
2a07 
27.79 
27.66 

20.49 
20.21 
19.92 
19.63 
19.33 

22.67 
22.67 
22.61 
22.45 
22.42 

11.62 
11.25 
10.90 
10.56 
10.25 

21 
22  1 
23 
24 
25 

26 
27 
28 
29 
30 

50.28 
49.82 
49.36 
48.91 
48.49 

27.23 
27.23 
27.21 
27.18 
27.14 

37.64 
37.24 
36.86 
36.51 
36.16 

25.43 
25.26 
25.08 
24.92 
24.76 

27.32 
27.09 
26.88 
26.66 
26.41 

19.04 

ia78 

18^ 
18.30 

iao6 

22.39 
22.36 
22J39 
22.21 
32.13 

9.95 
9.66 
9.37 
9.07 
8.76 

26 
27 
28 
29 
30 

31 
32 

4a07 
47.66 

27.10 
27.06 

35.82 
35.50 

24.62 
24.46 

26.16 
25.90 

17.82 
17.56 

22.05 

21.98 

8.43 
8.09 

31 
32 
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APFASENT  PLACES 

OF   THE   PBINCIPAL   FIXBD   STABS,  FOB  THE   UFPEB      1 
TBAKSIT  AT   WASHINGTON.                                                   M 

SUnnl 

Day  of  the 

Mbbth. 

a  Andeoxbd^. 

r  Peoasi. 

/fHjdns. 

UglktAMHHiOB. 

H^.  North. 

Bight  Awnte. 

D90.  iVbrt*. 

BH^tAaMndoa. 

Dee.  OnrtA. 

0     1 

28  19 

k       m 

0    6 

14  24 

h       m 

0  18 

78°    1' 

Jan.      1 

11 
21 

31 
Feb.   10 

13.09  0.13 
12.96  CIS 
12.84  0.10 
12.74  0.08 
12.66  0.06 

37I2  1-0 
36.2  1.2 

35.0  1.4 
33.6  1.5 

32.1  1.6 

5.57  0.11 
5.46  0.10 
5.36  0.08 
6.28  0.07 
5.21  0.06 

4718  0.9 
46.9  0.9 

46.0  0.9 

45.1  1.0 
44.1  1.0 

24.49  0.95 
23.54  0.85 
22.69  0.76 
21.93  0.64 
21iJ9  0.53 

90"0  lA 

88.8  1.7 
87.1  24 
84.7  8.8 

81.9  3.1 

20 

March  2 

12 

22 

April    1 

12.60  0.04 

12.56  0.01 

12.57  0.06 
12.62  0.09 
12.71  0.15 

30.5  1.7 

28.8  1.6 
27.2  1.3 

25.9  lU) 
24.9  0.7 

5.15  0U)4 
5.11  0.00 
5.11  0.05 

5.16  0.08 
5.24  0.13 

43.1  0.9 
42i2  0.8 
41.4  0.5 
40.9  0.3 
40.6  0.0 

20.76  0.42 
20.34  0.27 
20.07  0.08 
19.99  0.08 
20.07  0.24 

78.8  3.4 
75.4  3.7 
71.7  3.8 

67.9  3.9 
64.0  3.8 

11 
21 
May     1 
11 
21 

12.86  0.19 
13.05  0.21 
13.26  0.26 
13.52  0.30 
13.82  0.34 

24.2  M 
23.8  0.2 
23.6  0.2 
23.8  0.6 
24.4  1.2 

5.37  0.17 
5.54  04M) 
5.74  0.25 
5.99  0.28 
6i27  0.30 

40.6  0.3 
40.9  0.6 
41.5  0.8 
42.3  1.2 
43.5  1.5 

20.31  0.38 
20.69  0.53 
21.22  0.67 
21.89  0.80 
22.69  0.92 

60.2  3.7 

56.5  3.6 
^.9  3.3 

49.6  S4> 

46.7  SM 

31 

June  10 
20 
30 

July    10 

14.16  0.34 
14.50  0.35 
14.85  0.35 
15J20  0.34 
15.54  0.33 

25.6  13 
27.1  1.7 
28.8  2.0 
30.8  2.2 
33.0  2.4 

6.67  0.31 
6.88  0.32 
7.20  0.33 
7.53  0.33 
7.86  0.30 

46.0  1.7 
46.7  2.0 
48.7  2.0 
50.7  2.2 
52.9  2.2 

23.61  14)0 
24.61  1.06 
25.67  1.10 
26.77  1.10 
27.87  14)8 

44.3  3.0 
42.3  1.6 
40.7  148 
39.5  04 
39.1  0.3 

20 
30 
Aug.    9 
19 
29 

15.87  0.29 
16.16  0.26 
16.42  0.22 
16.64  0.18 
16.82  0.14 

35.4  2.5 
37.9  2.6 

40.5  2.5 
43.0  2.4 
45.4  2.3 

8.16  0.27 
8.43  0.25 
8.66  0.22 
8.90  0.19 
9.09  0.14 

55.1  2.1 

57.2  2.1 

69.3  2.0 
61.3  1.8 
63.1  1.6 

28.95  1.01 

29.96  0.93 
30.89  0.80 
31.69  0.66 
32.35  0.51 

39.3  0.6 
39.9  14i 
41.1  1.7 
42.8  3.3 
45.1  3.6 

Sept    8 
18 
28 

Oct      8 

18 

16.96  0.11 
17.07  0.07 

17.14  0.03 
17.17  0.02 

17.15  0U)4 

47.7  2.3 

50.0  2.2 
52.2  1.9 

54.1  1.5 
55.6  1.2 

9.23  0.11 
9.34  0.06 
9.40  0.03 
9.43  0.00 
9.43  04)3 

64.7  1.5 
66.2  1.4 
67.6  1.0 
68.6  0.8 
69.4  0.5 

32.86  0.31 
33.17  0.14 
33.31  0.06 
33.25  0.25 
33.00  045 

47.7  2.8 
50.5  3.0 
53.5  3.0 
56.5  3.0 
59.5  3.0 

28 

Nov.    7 

17 

27 

Dec.     7 

17.11  0.07 
17.04  0.09 
16.95  0.10 
16.85  0.12 
16.73  0.13 

56.8  0.9 
57.7  0.7 
584  0.5 

58.9  0.1 
59.0  0.2 

9.40  04)5 
9.35  04)7 
9.28  0.09 
9.19  0.11 
9.08  0.11 

69.9  0.3 

70.2  0.1 

70.3  0.0 
70.3  0.2 
70.1  0.4 

32.55  0.60 
31.95  0.74 
31.21  0.84 
30.37  0.93 
29.44  0.96 

62.5  3.5 
65.0  3.0 
67.0  1.7 

68.7  1.1 

69.8  0.4 

17 

27 
37 

16.60  0J4 
16.46  0.13 
16.33 

58.8  0.6 
58.2  0.8 
57.4 

8.97  0.11 
8.86  0.11 
8.75 

69.7  0.8 
68.9  0.8 
68.1 

28.48  0.98 
27.50  0.95 
26.55 

70iJ  0.2 
70.0  1.0 
69.0 

•iter 

tteSadofUweh 

itiMgiuAttheSldi 

iniaOh.te/or»tt 

mMmiiNooo. 
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AEPJUEUSHT  lUlCES  OV  THE  FKINCIPAI.  B1XED  STABS,  TOR  THE  QRBB 
T&ANSIT  AX  WASHnroTON. 

8U1CMI 

I>k7  0fth« 

Honth. 

a  CjMionM. 

jiCetu 

«'CeC                   1 

Kl^ianwhiB. 

DM.MMt. 

DahONMt. 

llgMAanuiOB. 

Dm.  SMt*. 

h        m 

0  32 

55°  4^ 

b       m 

0  36 

18°  44 

b       m 

1  17 

8°  53 

Jan.      1 
11 
31 
81 

Fetk   10 

39*11  0^98 
88.88  0.26 
88.57  0.S5 
38.83  0.23 
88.09  0.19 

50''.9  0.6 
50.3  1.0 
49.3  1.4 
47.9  1.8 
46.1  3.2 

37'.56  0.12 
37.44  0.12 
37.38  0.11 
37.31  0.10 
37.11  0.08 

62.8  0.1 

62.9  0.1 
62.8  0.3 
62.5  0.7 

5.80  0J2 
5.68  0.13 
5.56  0.12 
5.44  0.11 
5.83  0.10 

6^9  0.7  j 
64.6  0.5 
65.1  0.3 

65.4  0.1 

65.5  0.1 

20 

Mareh2 

12 

22 

April    1 

SnM  0.14 

sn.te  0.07 

87.69  0.00 
37.69  0.07 
37.76  0.14 

43.9  SA 
41.5  2.5 
89.0  2.5 
36.5  84> 
34.0  2.2 

37.08  0.05 
36  J8  0.02 

36.96  O.OI 

36.97  OJK 
37.03  0.08 

61.8  0.9 

60.9  1.3 
59.7  lA 
58.3  1.7 
56.6  1.9 

5.38  MB 
5.14  04)6 
5.08  04)3 

5.05  04)1 

5.06  04)4 

65.4  0.3 
66.1  «l5 
64.6  0.8 
63.8  14) 
63.8  1.3 

11 
31 
May     1 
11 
21 

37.90  0.21 
88.11  0.28 
88.89  0.34 
88.78  0.41 
89.14  0.45 

31.8  1.9 

29.9  1.7 
28iJ  1.1 
27.1  0.6 
36j5  0.2 

37.10  0.13 
37i2S  0.17 
37.40  0.20 
37.60  OJK 
37.85  0.3S 

54.7  2.1 

53.6  3.2 
50.4  3.3 
4ai  3.4 

45.7  3.4 

5.10  04)9 
5.19  0.14 
5.83  0.18 
5.51  0.21 
5.73  0.24 

61.5  1.5 
60.0  1.7 
58.8  1.9 
56.4  84)' 
54.4  3Jij 

31 

June     10 

20 

80 

July    10 

89.59  0.47 
40.06  0.49 
40.55  0.49 
41.04  0.48 
41.52  047 

26.3  0.3 

26.6  0.8 

27.4  1.3 

28.7  1.7 
80.4  8.1 

38.13  0.31 
38.44  0.31 
38.75  0.32 
39.07  0.33 
39.40  0.31 

43.3  3.3 
41.0  3.3 
88.8  2.1 

86.7  1.9 

84.8  1.6 

5.96  0.28 
6.34  0.89 
6.58  0.30 
6.83  0.32 
7.15  0.31 

52.3  2.3 
50.0  S.3 

*7.8  8.1  ; 

45.7  24) 
43.7  1.8 

20 
SO 
Aug.     9 
19 
29 

41.99  0.44 
^.43  0.40 
42.88  0.34 
43.17  0.30 
43.47  0.25 

32^5  8.5 
85.0  8.7 
37.7  3.0 

40.7  3.1 

43.8  3.2 

39.71  0.31 
40.02  0.28 
40.30  0.24 
40.54  0.20 
40.74  0.17 

83  J2  1.2 

82.0  0.9 

81.1  0.5 
80.6  0.3 
80.3  0.1 

7.46  0.31 
7.77  0.30 
a07  0.26 
8.33  0.32 
8.55  0.19 

41.9  IS 
40.3  1.3 
394>  14) 
38.0  0.8 
37.3  0.4 

Sept    8 
18 
28 

Oct      8 

18 

43.72  0.19 
43.91  0.14 
44.05  0.07 

44.12  0.01 

44.13  0.03 

47.0  3.3 
50.3  3.2 

53.5  3.1 

56.6  8.9 
59.5  2.8 

40.91  0.14 
41.05  0.10 
41.15  0.06 
41.21  04)2 
41.33  QjOSt 

80.4  0.4 
80.8  0.8 
81.6  1.0 
82.6  1.2 
83.8  1.3 

a74  0.17 
&91  0.15 
9.06  0.11 
9.17  04)6 
9M  04)3 

3&8  0.1 

36.7  0J2 
36.9  04 

37.8  0.7! 
88.0  0.9 

28 

Nov.     7 
17 
27 

Dec.     7 

44.10  04)9 
44.01  0.13 
43.88  0.17 
43.71  0.21 
43.50  0.22 

62.3  8.6 
64.9  2.1 
67.0  1.7 
68.7  1.2 
69.9  0.8 

41.31  0.05 
41.16  04)6 
41.10  0.08 
41.03  0.10 
40.92  0.12 

35.1  1.4 
86.5  1.3 
87.8  1.3 
89.1  142 
4a3l.O 

9ik6  04)0 
9.36  04)2 
9.34  04)5 
9.19  04)6 
9.13  04)9 

38.9  14) 
89.9  1.1 

41.0  1.1 

42.1  i.i 
43.3  14) 

17 
27 
87 

43.28  0.26 
43.02  0.27 
42.75 

70.7  0.3 
71.0  0.2 
70.8 

40.80  0.12 
40.68  0.12 
4a56 

41.8  0.7 
42.0  0.6 
42.6 

9.04  0.10 
8.94  0.12 

&88 

44.3  0.4 
45.1  0.7 

45.8        1 

Hon.— 

BcAmtteSMom 

iMhlteaUknid 

li7.r«wllMrilili 

aglHMtteaUa 

mamt.^fttta»ii» 

■bHo..; 
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A»ASCNT  FIACSS  OV  TBI  VBXSOPAL  nXSD  STABS,  BOB  TBI  QDESBB 
TBAHOT  AT  WAHHTliOTOir. 

BUnnl 

SvoftiM 

■ana. 

aEridaaL 
{AtAerwn:) 

a  Abibtib. 

rCetf. 

B,^*-*.. 

Dm.  Am*. 

n»i  iiiiuB, 

OH.JIML 

«*-i«-» 

T>M,  North, 

h        m 

1  32 

5f  56 

h       B 

1  59 

22°  4^ 

h       m 

2  36 

2'' 38' 

Jan.     1 
11 
21 
81 

Feb.  10 

88.50  0.34 
88.16  4).33 
82.83  0.33 
82.50  0.32 
82.18  0.29 

47'.8  0.3 
48.1  0.3 
47.8  0.8 
47.0  1.4 
45^  1.8 

22.12  0.12 
22jOO  0.13 
21.87  0.14 
21.73  0.15 
21.66  0.14 

25*1  <U 

24.7  0.5 
24i2  0.6 
23.6  0.8 

22.8  0.9 

7.67  0.10 
7.57  0.12 
7.45  0.13 
7.82  0.14 
7.18  0.14 

5813  017 
67.6  0.7 
56.9  0.6 
56.3  0.5 
65.8  04 

20 

MflTOhS 

12 

22 

April    1 

81.89  0.25 
81.64  0.22 
31.42  0.15 
81i27  0.09 
81.18  a03 

43.8  9.3 

41.5  9.7 
88.8  3.0 
S&8  3.3 

82.6  3.4 

21.44  0.12 
21JI2  0.10 
21.22  0.07 
21.15  0.02 
21.18  0.02 

21.9  1.0 
20.9  1.0 
19.9  0.9 
19.0  0.8 
18.2  0.6 

7.04  0.13 
6.91  0.12 
6.79  0.10 
6.69  04)6 
6.63  0.03 

55.4  0.2 
5542  0.1 

55.1  0.1 

55.2  0.3 

55.5  0.5 

11 
21 
Maj     1 
11 
21 

91.15  0.04 
81.19  0.13 
81.82  0.19 
81.51  0.24 
81.75  0.31 

29.1  3.5 
2&6  3.6 
22.0  3.6 
18.4  34 
15.0  8.3 

21.15  0.06 
2121  0.10 
21.31  0.16 
21.47  0.21 
21.68  0.24 

17.6  (U 
17i8  0.3 
16.9  0.0 
16.9  04 
17.3  0.6 

6J60  0.02 
6^  O.06 
6iS8  0.11 
6.79  0.15 
6.94  0.19 

J66.0  0.7 
66.7  0.8 
57.6  1.1 
fia6  1.3 
69.9  1.5 

81 

Ame  10 

20 

80 

Mf   10 

824)6  0.36 
32.42  0.41 
32.88  0.45 
88ii8  0.46 
83*74  0.47 

11.7  3.0 
&7  9.6 

6.1  9.2 
3.9  1.7 

2.2  1.3 

21.92  0.27 
22.19  0.30 
22.49  0.32 
22.81  0.34 
23.15  0.35 

lai  0.9 

19.0  1.0 

2aoi.i 

21.1  14 
22.5  1.7 

7.18  0.23 
7.86  0.26 
7i62  0.29 
7^1  0.30 
8.21  0.31 

61.4  1.7 
63.1  IJr 
64.8  1.8 
66.6  1.8 
68.4  1.7 

20 
80 
Aag.    9 
19 
29 

9iJZl  0.48 
84.69  046 
85.15  0.42 
85  J7  0.38 
35.95  0.33 

a9  0.6 
0.3  0.0 
OS  OA 
0.7  l.l 
1.8  1.5 

asjso  0.35 

23.85  0.33 
24.17  0.30 
24.^  0.28 
24.75  0.25 

24.2  1.8 
26.0  1.8 

27.8  1.8 
29.6  1.7 

81.3  1.7 

8.S2  0.31 
e;S»  0.31 
9.14  0.29 
9-43  0.27 
9.70  0.26 

70.1  1.7 
71.8  1.6 
73.8  1.3 
74.6  1.2 

75.8  0.9 

18 

28 

OOk      8 

18 

86^  0.27 
86.55  0^ 
86-77  0.14 
86.91  0.06 
86.97  0.02 

3.3  9.0 

&3  9.4 

7.7  9.7 

10.4  9.8 

13.2  3.1 

25.00  0.22 
25.22  0.19 
25.41  0.16 
25^  0.13 
25.70  0.10 

83.0  1.6 
84.6  14 
86.0  1.3 
87.3  1.1 

8a4i.o 

9.96  0.23 
10.19  .0.20 
10.89  0.18 
10.57  0.14 
10«71  0.12 

76.7  0.6 
77.3  0.3 

77.6  0.1 

77.7  0.1 
77.6  04 

28 

Nor.     7 

17 

27 

Dec     7 

86.95  0.08 
86.87  0.13 
86.74  0.19 
86.55  0.25 
86.80  0.28 

16.3  3.0 
19.3  9.8 
22.1  94 
24.5  9.1 
2645  1.7 

25.80  0.06 
25.66  0.03 
25.89  0.00 
25.69  04)3 
25.86  O.06 

89.4  0.8 
40i2  0.7 
4a9  04 
41.3  0.3 
4L6  0.1 

10.83  0.09 
10«92  0.07 
10.99  0.02 
11.01  0.00 
11.01  0.02 

77.2  0.5 
76.7  0.7 
76.0  0.7 

75.3  0.8 
74.5  0.8 

17 
27 
87 

d6J02  0.31 
85.71  0.33 
85.98 

28.3  1.3 
29.5  0.6 
30.1 

25.80  0.08 
25.72  0.10 
2&62 

41.7  0.1 
41.6  0.3 
414) 

10.99  0.06 
10.98  0.08 
10.85 

73.7  0.8 
72.9  0.8 
72.1 

dta.1 

*•—- * 

«k«ikaat<teaH 

mmk9k.t^fit4m 
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FIXED   8TARS,    1861. 


AFPABENT  PLACES  OF  THE  PRINCIPAL  FIXED  8TASS,  FOB  THE  UPKBB 
TBAKSIT  AT  WA8HINGT0N. 

Biduml 

a  Cbti. 

a  PBRBm. 

qTwui 

D^roftlM 
Month. 

1?lBhtA>wiiHnn 

DecAiirtA. 

VM^Nonh, 

KIgMAwwrtnn 

DacMwO. 

2  65 

3  32' 

h        m 

3  14 

49  21' 

h       B 

3  39 

23°  40 

Jan.      1 
11 
21 
31 

Feb.   10 

2.67  0*09 
2.58  0.11 
2.47  0.13 
2.34  0.14 
2.20  0.15 

dds  0.7 

35.9  0.7 
35.2  0.6 
34.6  0.5 
34.1  0^ 

27.45  0.14 
27.31  0.18 
27.13  0.22 
26.91  0.24 
26.67  0.25 

64^0.9 
65.1  0.6 
66.6  0.2 
65.8  0.2 
65.6  0.6 

15.78  0417 
15.66  0.10 
15.56  0J3 
15.43  0J5 
15.28  oa? 

3f.0  04> 
31.0  0.1 
30.9  0.3 
30.6  0.3 
80.3  0.6 

20 

March2 

12 

22 

April    1 

2.05  0.15 
1.90  0.13 
1.77  0.10 
1.67  0.08 
1.59  0.04 

33.7  0.3 

33.4  0.2 

33.2  0.1 

33.3  0.2 

33.5  0.4 

26.42  0.25 
26.17  0.23 
25.94  0.19 
25.75  0.15 
25.60  0.10 

65.0  1.0 
64.0  1.3 
62.7  1.6 
61.2  1.6 
59.6  1.8 

15.11  0.18 
14.93  0.16 
14.77  0.14 
14.68  0.13 
14.51  04)8 

29.8  04> 
29.8  04 
28.7  M 
2ai  0.7 
274  0j6 

11 
21 
May     1 
11 
21 

1.55  0.00 
1.55  0.05 
1.60  0.06 
1.68  0.13 
1.81  0.18 

33.9  0.6 
34.5  0.8 
35.3  1.0 
36.3  1.2 
37.5  1.3 

25.50  0.03 
25.47  0.03 
25.50  0.11 
25.61  0.18 
25.79  0.23 

57.8  1.8 
56.0  1.8 
54.2  1.7 
52.5  1.6 
51.0  1.3 

14.48  04B 

14.40  04)1 

14.41  0416 
14.46  0.11 
14.57  0.16 

26.8  0.5 

26.3  0.5 
25.8  04 
25.5  0.1  1 

25.4  0.1 

81 

June     10 

20 

80 

July    10 

1.99  0.22 
2J21  0.24 
2.45  0.27 
2.72  0.29 

aoi  0.30 

38.8  1.5 
40.3  1.6 

41.9  1.8 
43.7  1.8 
45.5  1.7 

26.02  0.30 
26.32  0.34 
26.66  0.38 
27.04  0A2 
27.46  0.43 

49.7  IJQ 

48.7  M 
48.1  0.3 

47.8  OX 
47.8  0.8 

14.78  OJU 
14.94  0.24 
16.18  0.87 
16.45  0.30 
15.75  0.31 

25.5  0.2  ■ 
25.7  0.6 
26.2  0.7 
26.9  0.7 

27.6  e.9 

20 
80 
Aug.     9 
19 
29 

3.31  0.31 
3.62  0.32 
3.94  0.30 
4*24  0.28 
4.52  0.26 

47.2  1.6 
48.8  1.5 

50.3  1.3 
51.6  1.0 
52.6  0.9 

27.89  0.44 
28.33  0.45 
28.78  0.44 
29.22  0.43 
29.65  0.41 

48.1  0.6 
48.7  1.0 
49.7  IJt 
50.9  1.4 
52.3  1.6 

16.06  048 
16.39  0.34 
16.73  0.33 
17.06  0.32 
17.38  0.30 

28.5  1.1 

29.6  1.1 

80.7  1.1 

81.8  1.1  ' 

32.9  1.1 

1 

Sept    8 
18 
28 

Oct      8 
18 

4.78  0.25 
5.03  0.23 
5.26  0.20 
5.46  0.16 
5.62  0.13 

53.5  0^ 
54.1  0.4 

54.5  0.1 

54.6  0.2 
54.4  0.3 

30.06  0.39 
da45  0.35 
80.80  0.31 
31.11  0.28 
81.39  0.24 

53.9  1.8 
65.7  1.9 

57.6  2.1 

59.7  2.1 

61.8  2.2 

17.68  OJffi 
17.96  0.27 
18.23  0.96 
18.49  0.S4 
18.78  0.22 

84.0  14) 
85.0  14) 
86.0  04) 
36.9  M 
37.7  0.6' 

28 

Nov.     7 
17 
27 

Dec     7 

5.75  0.10 
5.85  0.08 
5.93  0.06 
5.99  0.01 
6.00  OJOl 

54.1  OA 
53.7  0.6 
53.1  0^ 
52.5  0.8 
51.7  0.9 

81.63  0.19 
31.82  0.15 
31.97  0.11 
32.08  0.04 
82.12  0.01 

64.0  2.1 

66.1  2.0 
68.1  2.0 
70.1  1.8 
71.9  1.7 

18.95  0.18 
19.18  0.14 
19.27  0.10 
19.37  04)7 
19.44  04)3 

38.3  04 
38.9  04» 
394  M 
39.8  0.3 
40.1  0.9, 

17 
27 
37 

5.99  0.04 
5.95  0.08 
5.87 

50.8  0.9 

49.9  0.8 
49.1 

82.11  0.07 
32.04  0.12 
31.92 

73.6  lA 
75.0  1.0 
76.0 

19.47  0.01 
1946  04)5 
19.41 

40.3  0.1 

40.4  0.1 
40.6        i 

'           Non.- 

1 

BdbratlieZUoCll 

tanhtlwMMBil 

dmji^iiMUaaikh 
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APFABENT  FTiACRS 

or  THB  ntlNCIPAL  FIZED   STABS,  FOB  THE  UFPEB      | 

TBAN8IT  AT  WASHINGTON. 

Dvafth* 

r'Eridaai 

a  Tavbi. 
{AUebarm.) 

a  AUB10.S. 
(Capdla.) 

Dm.  Mart. 

Dm.  Mm*. 

Dm.  North, 

3  51 

13°  53' 

4   27 

16  13 

h       m 

5     6 

45  51 

Jan.      1 

84.63  MB 

83'.6  lA 

59.14  (M» 

42.6  0.3 

28*75  0.01 

n'o  i'.3 

11 

34.54  0.10 

84.0  1.9 

69.11  04>7 

42.3  0.3 

28.74  0.07 

18.3  1.1 

21 

84.44  0.13 

85.3  IJ) 

59.04  0.10 

42.0  0.3 

28.67  0.12 

19.4  0.9 

81 

84.31  0.16 

86.2  0.7 

58.94  0.13 

41.7  0.3 

28.55  0.17 

20.3  0.7 

Feb.  10 

84.15  0.17 

86.9  0.3 

58.81  0.16 

41.4  04 

28.38  0.21 

21.0  04 

20 

33.96  0.18 

87.3  0.1 

58.65  0.17 

41.0  0.3 

28.17  0.24 

21.4  0.1 

MAich2 

83.80  0.17 

87.8  0£ 

5a48  0.16 

40.7  0.3 

27.93  0.25 

21.5  0.2 

12 

33.63  0.15 

87.1  0.5 

58.32  0.16 

40.4  0.3 

27.68  0.24 

21.3  0.5 

22 

33.48  0.13 

86.6  0.8 

5ai6  0.15 

40.1  0.3 

27.44  0.23 

20.8  0.9 

April    1 

33.35  0.10 

85.8  1.1 

58.01  0.19 

89.8  0^ 

27JJ1  0.19 

19.9  1.0 

11 

83.25  046 

84.7  1.3 

57.89  04>7 

89.6  0.1 

27.02  0.14 

18.9  1.2 

21 

33.19  0.03 

88.4  1.6 

57.82  04)3 

39.5  0.1 

26.88  0.10 

17.7  1.2 

Ifav     1 

33.16  0.08 

81.8  1.8 

67.79  0.02 

39.4  0.1 

26.78  0.05 

16.5  M 

11 

83.18  0J)6 

80.0  9.0 

57.81  04)5 

39.5  0.2 

26.73  0.02 

15.1  1.5 

21 

83.24  0.13 

78.0  fUl 

67.86  0.10 

39.7  0.4 

26.75  0.09 

13.6  1.5 

81 

33.36  0.16 

76.8  9.8 

57.96  0.15 

40.1  0.6 

26.84  0.15 

12.1  1.4 

June  10 

SaSS  0.19 

73.5  9.9 

68.11  0.19 

40.6  0.6 

26.99  0.20 

10.7  1.2 

20 

83.71  0.S3 

71.3  9.9 

68.30  0.99 

41.2  0.8 

27.19  0.25 

9.5  1.2 

80 

8a94  0.96 

69.1  2.1 

68.53  0.94 

42.0  0.8 

27.44  0.29 

8.3  0.9 

Joly    10 

84.20  0.98 

67.0  94) 

58.76  0.98 

42.8  0.9 

27.73  0.33 

7.4  0.7 

SO 

34.^0.99 

65.0  1.8 

69.04  0.30 

43.7  1.0 

28.06  0.36 

6.7  0.5 

80 

84.77  0.80 

63.3  1.5 

69.34  0.31 

44.7  0.9 

28.^  0.38 

6.2  0.3 

Ang.    9 

35.07  0.30 

«1.7  1.9 

69.66  0.31 

45.6  0.9 

28.80  Ml 

5.9  0.1 

10 

85.37  0.99 

60.5  lA 

69.96  0.31 

46.5  0.8 

29.21  0.42 

5.8  0.1 

39 

85.66  0^99 

59.5  0.5 

60.27  0.31 

47.3  0.7 

29.63  0.42 

5.9  0.2 

Sept.    8 

85.95  0.97 

59.0  0.1 

60.58  0.30 

48.0  0.6 

30.06  0.42 

6.1  OA 

18 

86.22  0.95 

58.9  04 

60.88  0.99 

48.6  0.4 

30.47  0.41 

6.5  0.6 

28 

36.47  0.93 

69.3  0.7 

61.17  0.98 

49.0  0.3 

30.88  0.40 

7.1  0.8 

Oct.      8 

86.70  0.91 

60.0  1.1 

61.45  (KOR 

49.3  0.2 

31.28  0.38 

7.9  0.9 

18 

36.91  0.19 

61.1  lA 

61.70  0.93 

49.5  0.0 

31.66  0.36 

8.8  0.9 

38 

37.10  0.16 

62.5  1.6 

61.93  0.90 

49.5  0.1 

32.02  04» 

9.7  l.l 

Nov.    7 

37.26  0.19 

64.1  1.8 

63.13  0.19 

49.4  0.2 

32.35  0.29 

10.8  1.3 

17 

37.38  0418 

65.9  1.8 

63.33  0.16 

49.2  0.3 

32.64  0.26 

12.1  1.4 

27 

87.46  0.06 

67.7  1.9 

62.48  0.19 

48.9  0.3 

32.90  0.20 

13.5  1.5 

Dec.     7 

37.83  0.01 

69.6  1.8 

63.60  04)7 

48.6  0.3 

33.10  0.15 

15.0  1.4 

17 

37.58  OJ02 

71.4  1.8 

63.67  04)4 

48.3  0.3 

38.25  0.09 

16.4  1.3 

27 

37.51  0.06 

7a3  145 

63.71  04)1 

48.0  0.3 

33.34  0.03 

17.7  1.3 

87 

37.45 

74.8 

63.70 

47.7 

33.37 

19.0 

•AK 

ammntlUmik 
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FIXED   S'TARS,    1861. 


AFPABERT  FLACBS  OF  THX  FRIKCIPAL  FIXED  STABS.  FOB  THE  OTPER 
TRASSIT  AT  WASHDIGTON. 

Udaraa 

Dirofth. 

Month. 

/JOkic 
{Rig. 

)iri8. 

/9  Taubi. 

S  OrioviB.                   1 

Bw.  flMb. 

BltfMAMBiioii. 

BeciVbffft. 

RS^t  AjuuuIub. 

BecAwlA.     1 

h       m 

5     7 

8  21 

5  17 

28  29 

h        m 

6  24 

0  24 

JaD.      1 
11 
21 
31 

Feb.   10 

53.70  0.02 
53.68  0.05 
53.63  0.09 
53.54  0.13 
53.41  0.15 

54:1   1-.5 
55.6  1.4 
57.0  1.2 
58.2  1.0 
69.2  0.7 

83.06  0.01 

83.07  0.03 
83.04  0.08 
82.96  0.12 
82.84  0.16 

15.3  0.4 
15.7  0.3 
16.0  0.2 
16.2  0.2 

16.4  0.1 

56.68  0.01 

56.69  0.03 
56.66  0.07 
56.59  0.10 
56.49  0.14 

ife  1.8 

18.2  1.1 

19.3  1.0  1 
20.3  0.8 

21.1 9s : 

20 

March  2 

12 

22 

Apnl    1 

53.26  0.17 
53.09  0.18 
52.91  0.18 
52.73  0.16 
52.57  0.14 

59.9  0.5 

60.4  0.2 
60.6  0.1 

60.5  0.3 
60.2  0^ 

82.68  0.18 
82.50  0.19 
82.31  0.19 
82.12  0.18 
81.94  0.15 

16.5  0.0 

16.5  0.1 
16.4  0.3 
16.1  0.5 

15.6  0.5 

56.85  0.17 
56.18  0.18 
56.00  0.17 
55.83  0.16 
55.67  0.15 

21.7  OA 
S2.1  ^8 

22.8  0.1 
22.4  0.1 
2241  «4' 

11 
21 
Maj     1 
11 
21 

52.48  0.12 
52.81  0.08 
52.23  0.03 

52.20  0.01 

52.21  0.04 

59.6  0.8 
58.8  1.0 
57.8  1.3 
56.5  1.4 
55.1  1.6 

81.79  0.12 
81.67  0.08 
81.59  0.03 
81.56  0.01 
81.87  0.05 

15.1  0.5 
14.6  0.6 
14.0  0.6 
13.4  0.5 
12.9  0.5 

55.52  0.12 
55.40  0.06 
55.82  0.05 
55.27  0.00 
55.27  0.04 

21.9  0.5 
21.4  0.6 
2OJS0.8 

20.0  0.9  i 

19.1  1.1 

SI 

Jane  10 

20 

SO 

July    10 

52.25  0.08 
52.88  0.13 
52.46  0.17 
62.68  0.20 
52.83  0.23 

53.5  1.8 
51.7  1.8 
49.9  1.9 

48.0  1.9 

46.1  1.8 

81.62  0.11 
81.73  0.16 
81.89  0.21 
82:10  0.24 
82.34  0.26 

12.4  0.4 
12.0  0.3 
11.7  0.1 
11.6  0.1 

11.5  0.0 

55.81  0.06 
55.89  0.12 
55.51  0.16 
55.67  0.19 
55.86  0.22 

18.0  1.3  1 

16.7  M 
15.3  1.5 

13.8  1.5 
12.3  1.4 

20 
SO 
Aug.    9 
19 
29 

53.06  0.25 
53.31  0.26 
63.57  0.28 
53.85  0^ 
54.18  0.29 

44.8  1.6 
42.7  1.6 
41.2  1.2 

40.0  0.9 

89.1  0.7 

82.60  0429 
82.89  0.30 
83.19  0.32 
83.51  0.34 
83.85  0.34 

11.5  0.2 
11.7  0.2 
11.9  0.2 
.    12.1  0.3 
12.4  0.3 

56.08  0.24 
56.32  0.25 
56.57  0.28 
56.85  0.29 
57.14  0.29 

10.9  1.3 
9.6  1.S 
SAlJO 
7.4  0.8 
6.6  0.5 

Sept.    8 
18 
28 

Oct      8 
18 

54.42  0.^ 
54.71  0;29 
55.00  0;28 
55.28  0.26 
55.54  0.24 

88.4  0.2 
88.2  0.2 

88^  0.4 
88.8  0.9 
89.7  1.2 

84.19  0.34 
34.53  0.33 
84.86  0.32 
85.18  0.31 
35.49  0.30 

12.7  0.3 
13.0  0.3 
13.3  0.3 
13.6  0.3 
13.9  0.2 

57.48  0.29 
57.72  0.29 
58.01  0.128 
58.29  0.27 
58.56  0.26 

6.1  9S 
5.9  OJO 
5.9  0.3 
6A  0.5 
6.7  I A 

7.7  1.8 

8.9  1.3 

10.2  1.4 

11.6  lA 

lai  1.5 

28 

Not.     7 

17 

27 

Dec     7 

55.78  0.22 
56.00  0.20 
66.20  0.17 
56.87  0.13 
56.50  0.09 

40.9  1.4 
42.3  1.6 
43.9  1.8 
45.7  1.9 
47.6  1.8 

35.79  0.27 
86.06  0.25 
86.81  0.22 
96.58  0.19 
86.72  0.14 

14.1  0.3 
14.4  0.2 
14.6  0.3 
14.9  0.3 

15.2  0.3 

58.82  0.24 
59.06  0.21 
59.27  0.19 
69.46  0.17 
59.68  0.12 

17 
27 
87 

56.59  0.06 
66.65  0.01 
56.66 

49.4  1.8 
51.2  1.7 
52.9 

86.86  0.09 
86.95  O.05 
37.00 

15.5  0.4 
15.9  0.3 
16.2 

59.75  0.07 
59.82  0.04 
59.86 

14.6  1.4 
16.0  1.3  ' 
17.3 

Mox&  — 

Before  «l»«l  urn 

E»ft&«0  8ldH«iI 

^^aHyBVmMih 

iBfaB«tilM8ldei 

(wlOh.i|/k0rUwM« 

•nNooAi 
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AFVicBSme  HUACXS 

OF  THB  FKINGIPAL  FOOD)   STABS.  E0&  TBB  UPPSB 
TBAH8XT   AX  WASHINGTON. 

liaaih. 

aLepoiU. 

•  Osiovis. 

aColaiate. 

BWiM—iliiB 

-D^SMOk, 

liMlidimm*m 

Dn.  AMk. 

BIriUAanuio.. 

Ike-Snuk. 
34      8 

h       m 

5  26 

17  55 

5  29 

O            1 

1  17 

h       m 

5  34 

Jaa.      1 
11 
21 
31 

Feb.  10 

38.26  0.00 
38.28  0.06 
38.22  0.10 
38.12  0.13 
37.99  0.16 

2^0  2.1 
30.1  1.8 
81.9  1.6 
33.5  1.3 
84.8  1.0 

11.94  0.01 

11.95  04)3 
11.92  0^07 
11.86  e;ll 
11.74  fr.l4 

8^9  1.3 
87J8  1.2 
8&4  1.0 
89.4  0.8 
402  0.6 

39.86  0.03 
39.85  0.08 
39.37  0.13 
39.14  0.17 
38.97  04» 

6110  218 
63.8  24 
66ii2.1 
68.8  1.7 
70jO  1.3 

20 

M«dt2 

12 

22 

April    1 

37.83  0^18 
37.66  0^19 
37.46  0.20 
37.26  0wl8 
37X8  Owl? 

8&6  0.6 
36.4  0.3 
86.7  0.1 
86.6  04 
36i2e.7 

IIJO  0.16 
11^  0^17 
11.27  0.17 
11.10  0.17 
10.98  0.15 

408  0.5 
41.3  0.3 
41.6  0.0 
4L6  0.1 
41.6  0.3 

38.77  0.23 
38.54  0.23 
38.31  04i4 
38.07  0.23 
37.84  0.21 

71.8  0.8 
73.1  0.3 
72.4  04) 
73.4  03 

71.9  0.9 

11 
21 

11 
21 

36.91  0.14 
36.77  0.10 
36.67  0L06 
36.61  0.0S 
36.69  ftOl 

36.6  1.0 
34.5  1.3 
3312  1.5 

31.7  1.8 
29.9  1.9 

10.78  0.12 
10.66  04)9 
10.57  0415 
10.62  04)1 
10.61  04)4 

41.2  0.5 
40.7  0.8 
89.9  0.9 
89.0)4) 
88.0  1.1 

37.63  0.19 
87.44  0^16 
37^26  Own 
37.17  04)6 
37.11  OwOl 

71.0  14 
69.6- 1.7 
67.9  2.0 
66.9  2.3 
63.6  2.5 

31 

Jane  10 

20 

SO 

July    10 

36.60  0.06 
36.66  0.10 
36.76  0.15 
36.90  0.18 
374)6  0^1 

2aot.i 

25.9  2.2 
23.7  8.4 
21.3  2.2 
19.1  2.1 

10.56  0418 
10.63  0.11 
10.74  0.15 
10.89  0.18 
1L07  0.21 

86.9  la 
85.6  14 
84iil4 
32.8  1.5 
81.3  1.5 

87.10  04)3 
37.13  04)6 
37i21  0.12 
37.83  0.16 
37^49  0.20 

61.1  2.7 
68.4  2.8 

56.6  2.9 

53.7  2.8 
49.9  S.7 

20 
30 
Ai«.    9 
19 
29 

37.39  0.23 
37.62  0.26 
37.78  0.28 
38.06  0.28 
38  84  0.29 

17.0  2.0 
15.0  1.6 
ia2  1.4 
11.8  1.1 
10.7  0.8 

11.28  0.25 
11.53  0.26 
11.79  0417 
12.06  04» 
12.84  0.29 

39.8  14 
2a4  1.2 
27J2  14) 
26.3  0.8 
2&4  0.5 

37.69  0.24 
37.98  0.27 
38J20  04» 
38.49  0.31 
36.80  0.32 

47.3  24 

44.8  2.1 
43.7  1.8 

40.9  14 
89.5  0.9 

Sept.    8 
18 
28 

Oct.      8 
18 

38.68  0.30 
38.93  0.29 
39.22  0.29 
39.61  0.27 
39.78  0126 

9.9  0.3 
9.6  0.3 
9.9  0.7 

10.6  1.1 

11.7  1.5 

12.63  0.99 
12.92  0.29 
13.21  0.28 
13.49  04^ 
13.76  0.27 

34.9  04i 
34.7  04) 
34.7  0.3 
35.0  0.6 
26.6  1.0 

89.13  0.32 
89.44  0.32 
89.76  0.32 
40.08  0.30 
40.38  0.27 

38.6  0.3 
38.3  0.3 
88.6  0.9 
89.5  1.5 
41.0  1.9 

28 

Not.     7 

17 

27 

Dee.     7 

40.04  0.24 
40.26  0.21 
40.49  0l18 
40.67  0.15 
40.82  0.11 

13.2  1.8 
16.0  24) 
17.0  2.3 

19.3  2.4 
21.7  24 

14.68  0.25 
14.28  0.22 
14ii0  0.19 

14.69  0.15 
14.84  0.12 

264il.3 
27.9  14 
29.8  1.5 
80.6  1.5 
82.3  1.5 

40.65  0425 
40.90  0422 
41.13  0.19 
41.81  0.15 
41.46  0.10 

43.9  2.2 
45.1  2« 
47.7  2.9 

50.6  3.1 

58.7  8.1 

17 
27 
87 

40.98  0.06 

40.99  0.01 
41.00 

24.1  24 
26.5  24! 
28.7 

14.96  04)8 
16.04  04)6 
16.00 

33.6  1.5 
3&8  1.3 
86.6 

41.56  04)6 
41.61  04)1 
41.60 

56.8  34) 
69.8  2.9 
63.7 

- 

*-*---* 

Kb^MUttta* 

■Ml(lk.t«»na 

nlfaMKoan. 
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APPARENT  PLACBS 

\  OF  THE  PRINCIPAL  FIXED  STARS,  FOR  THE  UPPER 

TRANSIT  AT  WASHINGTON. 

1 

Sidereal 

Dajoftba 

Month. 

a  Obionib 

11  Geminonim 

a  Aigns. 
(Oiiwpus.) 

DecNtfrO. 

Bight  AKeMtoD. 

Dec.  IVbffA. 

mC^tAjMMlrfOII. 

Dn-SMlL 

h        m 

5  47 

7  22' 

h       m 

6  14 

22  3^ 

h        m 

6  20 

bi  3d 

Jan.      1 

41.19  0.03 

4L6  0I9 

35.73  0.07 

53.8  0.0 

54.74  o'.04 

7^5  jU 

11 

41.22  0.0J 

40.7  0.8 

35.80  0.02 

53.8  0.0 

54.70  0.10 

79.0  W 

21 

41.21  0.05 

39.9  0.6 

35.82  0U)3 

53.8  0.1 

54.60  0.17 

82.2  %& 

31 

41.16  0.10 

39.3  0.5 

35.79  0.08 

53.9  0.1 

64.43  0.23 

85.0  2.5 

Feb.   10 

41.06  0.13 

38.8  0.4 

35.71  0.12 

54.0  0.1 

64.20  0.28 

87.5  SU) 

20 

40.93  0.15 

38.4  0.4 

85.59  0.15 

54.1  0.1 

63.92  0.32 

89.5  1.6 

March  2 

40.78  0.17 

38.0  0.2 

85.44  0.17 

54.2  0.0 

63.60  0.35 

91.1  1.1 

12 

40.61  0.17 

37.8  0.1 

85.27  0.18 

54.2  0.0 

63.25  0.35 

92.2  0.5 

22 

40.44  0.17 

37.7  0.0 

85.09  0.18 

54.2  0.0 

62.90  0.36 

92.7  0.1 

April    1 

40.27  0.15 

37.7  0.1 

84.91  0.17 

54.2  0.1 

62.54  0.35 

92.6  0.5 

11 

40.12  0.13 

37.8  0.2 

84.74  0.15 

54.1  0.2 

62.19  0.32 

92.1  1.0 ; 
91.1  lA ' 

21 

39.99  0.09 

38.0  0.3 

84.59  0.11 

53.9  0.2 

61.87  0.28 

May     1 

39.90  0.06 

38.3  0.5 

84.48  0.08 

63.7  0.3 

61.59  0.24 

89.6  1.9  i 

11 

39.84  0.02 

38.8  0.6 

34.40  0.04 

63.4  0.2 

61.35  0.20 

87.7  3.8 

21 

39.82  0.02 

39.4  0.6 

84.36  0.01 

63.2  0.1 

51.15  0.14 

85.5  2« 

31 

89.84  0.07 

40.0  0.8 

34.37  0.05 

63.1  0.1 

61.01  0.08 

82.9  8.9 

June  10 

39.91  0.11 

40.8  0.8 

84.42  0.09 

63.0  0.1 

50.93  0.01 

80.0  3J) 

20 

40.02  0.14 

41.6  0.9 

84.51  0.14 

62.9  0.1 

60.92  0.05 

77.0  3.3 

30 

40.16  0.18 

42.6  1.0 

84.65  0.18 

52.8  0.0 

60.97  0.10 

73.7  3.2 

July    10 

40.34  0.21 

43.5  1.0 

34.88  0.20 

62.8  0.0 

51.07  0.16 

70.5  34» 

20 

40.55  0.24 

44.5  0.9 

35.03  0.23 

62.8  0.0 

51.23  0.22 

67.5  8.9 

30 

40.79  0.25 

45.4  0.8 

35.26  0.26 

62.8  0.1 

61.46  0.27 

64.6  8.6 

Aug.     9 

41.04  0.27 

46.2  0.7 

85.52  0.28 

62.9  0.0 

51.72  0.30 

62.0  S.3 

19 

41.31  0.28 

46.9  0.6 

85.80  0.29 

62.9  0.0 

52.02  0.34 

59.7  1.9 

29 

41.59  0.29 

47.5  04 

86.09  0.30 

62.9  0.1 

52.36  0.36 

57.8  1.4 

Sent    8 

41.88  0.29 

47.9  0.2 

86.39  0.32 

52.8  0.1 

52.72  0.39 

56.4  0.8 

18 

42.17  0.30 

48.1  0.1 

36.71  0.32 

62.7  0.2 

53.11  042 

55.6  0.0 

28 

42.47  0.30 

48.0  0.3 

37.03  0.33 

52.5  0.3 

53.53  0.42 

55.6  0.6 

Oct      8 

42.77  0.29 

47.7-0.5 

37.36  0.32 

62.2  0.3 

53.95  040 

56.2  1.S 

18 

43.06  0.27 

47.2  0.8 

37.68  0.31 

61.9  04 

54.36  0.38 

57.4  1.8 

28 

43.33  0ii6 

46.4  0.9 

37.99  0.30 

61.5  0.4 

54.73  0.35 

59.2  3.3 

Nov.     7 

43.59  0.24 

45.5  1.0 

88.29  0.28 

61.1  0.4 

55.08  0.32 

61.5  8.8 

17 

43.83  0.22 

44.5  1.0 

38.57  0.27 

50.7  0.4 

55.40  0.28 

64.3  3.S 

27 

44.05  0.19 

43.5  1.1 

38.84  0.24 

60.3  0.3 

65.68  0.21 

67.5  3.4 

Dec     7 

44.24  0.15 

42.4  1.0 

39.08  0.19 

60.0  0.3 

65.89  0.15 

70.9  3* 

17 

44.39  0.10 

41.4  1.0 

39.27  0.14 

49.7  0.2 

66.04  0.08 

74.5  3.7 

27 

44.49  0.06 

40.4  1.0 

39.41  0.10 

49.5  0.1 

66.12  0.01 

78.2  3.5 

37 

44.55 

39.4 

39.51 

49.4 

56.13 

81.7 

Non.— 

BefoKtheSOdoril 

bvehtheSldMnl 

dRjortlMHonthh 

egiuattheBidM 

MaI0h.4|A<rtbilf« 

•nHoon; 
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AKPABBNT  PLACS8  03?  THE  PBIHCIPAL  VJX&[>  STABS,  FOB  THB  UPHfiB 
TBAWIT  AT  WASHIHGTON. 

SUotmI 
Dijofthe 

51  (Her.)  Cq>lML 

a  Casib  Majosib. 
(SSr.*.) 

<  CaniB  Mi^dB. 

Monlli. 

DM.M»tk 

«Wrt  *>>.*■■ 

Vm^Smh. 

wUht  tuilw 

Sn-Smt*.   ' 

b       m 

6  34 

8fu' 

h       m 

6  39 

16°  81 

6  53 

28°  46 

Jan.      1 
11 
21 
31 

Fdk   10 

47.78  0.34 
48.12  0.60 
47.52  :i.48 
46.04  S.28 
4a76  S.99 

5^5  sis 
66.7  M 
59.7  it.9 
62.6  2.6 
65.3  8.1 

9            ■ 

a78  0.06 

3.84  0.01 

3.85  0.03 
3.82  00)6 
a74  0.12 

4d.2  Li 

42.6  8.2 
44.8  1.9 

46.7  1.7 
4a4l.4 

12.10  0.06 

12.16  0.01 

12.17  0.04 
12.13  0.09 
12j04  0.14 

6^.7  3.0 
70.7  2.8 
73.5  2.5 
76.0  2.2 

78.2  1.8 

20 

Mareh2 

12 

22 

April    1 

40.77  3.56 
37421  3.97 
33i24  4.22 
29.02  4.28 
24.74  4.17 

67.3  1.7 
69.0  1.1 
7ai  0.5 
70.6  OJl 

70.4  0.7 

ao2  0.15 

a47  0.18 
8.29  0.19 

aio  0.19 

2.91  0.18 

493  1.1 
60.9  0.8 
61.7  0.4 
63.10.1 
63.2  0.3 

11.90  0.17 
11.78  0.19 
11.54  0.81 
11.33  0.22 
11.11  0.21 

80.0  1.5 
81.5  1.0 
82.5  0.7 
83.2  0.3 

88^0.2 

11 
21 
Hay     1 
11 
21 

20.57  3.89 
16.68  3.46 
13.22  3.92 
10.30  S.27 
8.08  1.56 

69i7  1.1 
68.6  1.6 
67.0  2.1 
64.9  8.6 
62.3  3.0 

2»73  0.17 
2.56  0.15 
2.41  0.11 
2.30  0.07 
2.23  0.04 

61.9  0.5 

61.4  0.8 
60.6  1.1 

49.5  1.3 
48.3  1.6 

10.90  0.20 
10.70  0.18 
10.52  0.15 
10.37  0.11 
lOM  0.06 

'  83.3  0.6 

82.7  0.9 

81.8  .1.3 
80.5  1.5 
79.0  1.9 

31 

Jane  10 

20 

80 

July    10 

6^7  0.80 
5.67  0.02 
5.65  0.76 
6.41  1.53 
7.94  2.27 

69.3  8.1 
66.2  3.2 
63.0  3.2 
49.8  3.2 
46.6  8.0 

2»19  0.00 
2.19  0.03 
•**     2.22  0.07 
2.29  0.11 
2.40  0.15 

46.7  1.8 
44.9  1.9 

43.0  1.9 

41.1  8.0 
89.1  1.9 

10.30  0.03 
10.17  0.00 
10.17  0.06 
10.22  0.09 
10^1  0.13 

77.1  2.2 
74.9  2.3 

72.6  2.4 

70.2  2.5 

67.7  fU 

20 
30 
Aug.     9 
19 
29 

10.21  2.94 
13.15  3.54 
16.69  4.08 
20.77  4.53 
25.30  44)0 

.    43.62.8 

40.8  8.6 
88.2  8.3 

35.9  8.0 
33.9  1.5 

2.55  0.18 
2.73  0.20 
2.93  0^ 
ai6  0.25 
a41  0.27 

87.2  1.9 

85.3  1.7 
83.6  1.4 
83iSl.3 
809  0.8 

10.44  0.16 
10.60  0.19 
10.79  0uS8 
11.01  0.25 
UM9JIS 

65.3  2.4 
62.9  2.2 

60.7  1.9 

58.8  1.6 
57.2  1.3 

Sent,    8 
18 
28 

Oct.      8 
18 

30.20  6.19 
35.89  6.36 
40.75  6.42 
46.17  6.38 
51.55  5.22 

52.4  1.2 
81.2  0.6 
30.6  0.1 

80.5  0.3 
806  6.7 

3.66  0.28 
a96  0.29 
4.25  0.30 
4.55  0.29 

4.84  0.29 

80.1  0.4 

29.7  0.1 

29.8  0.5 
80.3  0.8 
81.1  1.4 

11.54  0.89 
11.63  0.31 
12.14  0.32 
12.46  0.31 
12.77  0.31 

55.9  0.7 
55.2  0.1 
55.1  0.4 
55.5  0.9 
56.4  1.4 

28 

Not.     7 
17 
27 

Dae     7 

56.77  4.95 
61.72  4.53 
66St5  4Mi 
70.25  3.35 
73.60  2^ 

81.5  1.1 

82.6  1.7 
84.3  2.2 
86.5  2.5 
39.0  2.8 

5.18  0.28 
5.41  0.27 
5.68  0.25 
5.93  0.22 
6.15  0.18 

32.5  1.8 
34.3  8.0 
86.3  8.3 

38.6  8.5 
41.1  8.6 

13i)eO30 
13.36  0^29 
13.67  OJ26 
13.93  0.83 
14.16  0.19 

57.8  1.9 
59.7  8.3 
62.0  2.6 
64.6  2.8 
67.4  3.0 

17 
27 
87 

76ai  1.78 
77.99  0.87 
78.86 

41.6  3.1 
44.9  3.0 
47.9 

6.33  0.13 
6.46  0.06 
6.54 

43.6  8.6 
46.2  8.6 

48.7 

14.36  0J4 
14.49  0.09 
14.66 

70.4  3.1 

73.5  3.0 
76.5 

tamm 

•nt^rifiMkiti 

b^fimUtiUmABm 
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FIXED   STARS,    1861. 


APPABBNT  PLACES  OF  THE  PRINCIPAL  FIXED  STABS,  FOB  THE  VPFKB 
TRANSIT  AT  WASHINGTON. 

8id«Nal 

Sajoftba 

Month. 

S  Geminomm. 

a'  GbMINOBUM.      « 

O  CaNIS  MtHOBIS.              1 

IProqfcn.)                1 

Bight  AiMBBlOII. 

Deo.  Ndrtk. 

Dm.mrUL 

Bii^AAiOMMlQIk 

necliaUL 

h        m 

7  11 

22'  13 

7  25 

32  11 

h        m 

7  32 

5  34 

Jan.      1 
11 
21 
31 

Feb.    10 

51.84  0.13 
51.97  0.08 
52.05  0.02 
52.07  0.03 
52.04  0.07 

63.4  o".2 
63.2  0.1 

63.1  0.1 

63.2  0.1 

63.3  0.3 

46.16  0.16 
46J9I2  0.10 
46.42  0^ 
46.46  0.02 
46^  0.08 

1^.1  0.5 
18.6  0.5 
19.1  0.6 
19^7  0.7 
2a4  0.7 

8.79  0.13 
3.92  0.08 
4.00  0.04 
4.04  0.01 
4.08  0.06 

4i.O  1^ 

89.7  1.1 
88.6  1.0 
87.6  0.8 

36.8  OjS 

20 

March2 

12 

22 

April    1 

51.97  0.12 
51.85  0.15 
51.70  0.17 
51.53  0.18 
51.35  0.17 

63.6  0.2 
63.8  0.2 
64.0  0.2 
64.2  042 
64.4  0.1 

46.36  0.12 
46.24  0.16 
46.08  0.18 
45.90  0.19 
45.71  0.19 

21.1  0.7 

21.8  0.6 
22.4  0.5 

22.9  0.3 
23^2  0.2 

3.97  0.10 
3.87  0.13 
3.74  0.15 
3.59  0.17 
3-42  0.17 

86.3  0.5 
35.7  0.3 

35.4  0.2 

85.2  0.1 

11 
21 
May     1 
11 
21 

51.18  0.16 
51.02  0.15 
50.87  0.12 
50.75  0.08 
50.67  0.03 

64.5  0.1 

64.6  04) 
64.6  0.0 
64.6  0.1 
64.5  0.2 

45.52  0.18 
45.34  0.17 
45.17  0.14 
45.03  0.10 
44.93  0.05 

23.4  0.1 

23.5  0.2 
23.3  0.3 
23.0  0.4 

22.6  0.5 

3.25  0.15 

'     3.10  0.14 

2.96  0.12 

2.84  0.09 
2.75  0.05 

35.3  OJt 

35.5  0.3 

35.6  0.4 
36.2  04 
86.6  0.5 

31 

June  10 
20 
30 

July    10 

50.64  0.00 
50.64  0.04 
50.68  0.07 
50.75  0.12 
50.87  0.15 

64.3  0.1 
64.2  0.2 
64.0  0.2 
63.8  0.2 
63.6  0.2 

44.88  0.01 
44.87  0.03 
.    44.90  0.06 
44.96  0.09 
45.05  0.14 

22.1  0.6 
21.5  0.7 
20.8  0.8 
20.0  0.8 
19J2  0.8 

2.70  0.02 

2.68  0.01 

2.69  0.05 
2.74  0.08 
2.82  0.11 

97.1  M 

37.7  0.7 
88.4  0.7 
89.1  0.7 

39.8  0.7 

20 
30 
Aug.     9 
19 
29 

51.02  0.18 
51.20  0.20 
51.40  0.23 
51.63  0.26 
51.89  0.28 

63.4  0.2 

63.2  0.3 
62.9  0.3 
62.6  0.3 

62.3  0.5 

45.19  0.19 
45.38  6.22 
45.60  0.24 
45.84  0.26 
46.10  0.29 

18.4  0.9 

17.5  0.9 

16.6  0.9 

15.7  0.9 

14.8  0.9 

2.93  0.14 
3.07  0.17 
3J24  0.20 
3.44  0.22 
3.66  0.23 

40.5  0.6 
41.1  0.5 

41.6  0.4 
42.0  0.3 
42>3  0.1 

Sept    8 
18 
28 

Oct      8 
18 

52.17  0.29 
52.46  0.31 
52.77  0.31 
53.08  0.33 
53.41  .0.33 

61.8  0.5 
61.3  0.6 
60.7  0.7 
60.0  0.8 
59.2  0^ 

46.39  0.31 
46.70  0.33 
47.03  0.34 
47.87  0.35 
47.72  0.37 

13.9  0.9 

13.0  0.9 

12.1  0.9 

11.2  0.8 
10.4  0.8 

3.89  0.26 
4.15  0.28 
4.43  0.29 
4.72  0.30 
5.02  0.30 

^.4  0.S 
42J2  0.5 
41.7  0.7 

41.0  0.9 

40.1  IJa 

28 

Nov.     7 
17 
27 

Dec     7 

53.74  0.32 
54.06  0.31 
54.37  0.31 
54.68  0.29 
54.97  0.24 

58.4  0.8 
57.6  0.8 
56.8  0.8 
56.0  0.7 
55.3  0.5 

48.09  0.36 
48.45  0.35 
48.80  0.34 
49.14  0.31 
49.45  0.28 

9.6  0.7 
8.9  0.6. 
8.3  0.4 
7.9  0.3 
7.6  0.1 

5.32  0.31 
5.63  0.30 
5.93  0.28 
.  6.21  0.27 
6.48  0.24 

89.1  1.S 
37.9  1.5 
36.4  14  I 
34.8  IJS 
83.3  1.6 

17 
27 
37 

55.21  0.20 
55.41  0.16 
55.57 

54.8  0^ 
54.3  0.3 
54.0 

49.73  0.23 
49.96  0.18 
50.14 

7.5  0.1 

7.6  0.3 
7.9 

6.72  0.20 
6.92  0.16 
7.08 

-    31.6  1.5  ! 
30.1  1.4 
28.7 

Hon.— 

B«forath»29dofM 
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APPAEKNT  FLAOBS 

OV   THB  PBINCIPAI*  FIXED   STABS,  FOB  THE  UFFEB     || 

TBANSrr  AT  WASHINGTON. 

Hdflnia 

(f  Geminonun. 
(Pollux.) 

ISAigns. 

•  HydriB.                  | 

Dajofthe 

Moisth. 

HtcNortk. 

WtfrtAiiwnito. 

l>to,S0uik. 

Deo.  iVbflA. 

h       m 

0           1 

h       m 

O           1 

h       m 

O            1 

7  36 

28  21 

8     1 

23  54 

8  39 

6  55 

Jan.      1 

g           0 

51.09  0.16 

26".6  0.1 

39.68  0.15 

2(^.3  2.9 

27.07  0.20 

90'l  U 

11 

51.25  0.11 

26.7  0.2 

39.83  0.09 

2a2  2.8 

27.27  0.15 

29.2  1.3 

21 

51.36  0.05 

26.9  0.4 

39.92  0.04 

26.0  2.7 

27.42  0.10 

27.9  1.0 

81 

51.41  0.01 

27.3  0.5 

39.96  0.02 

28.7  2.4 

27.52  0.05 

26.9  0.8 

Feb.  10 

51.40  04)6 

27.8  0.6 

39.94  0.07 

31.1  2.1 

27.57  0.00 

26.1  0.6 

20 

51.34  0.11 

28.4  0.6 

39.87  0.10 

33i2  1.8 

27.57  0.05 

25.5  0.4 

MArch2 

51.23  0.14 

29.0  0.5 

39.77  0.13 

35.0  1.4 

27.52  0.08 

25.1  0.2 

12 

51.09  0.17 

29.5  0.5 

39.64  0.16 

36.4  1.1 

27.44.0.11 

24.9  0.1 

22 

50.92  0.18 

30.0  0.4 

39.48  0.19 

37.5  0.7 

27.33  0.13 

24.8  0.0 

April    1 

60.74  0.18 

30.4  0.2 

39.29  0.19 

38.2  0.4 

27.20  0.15 

24.8  0.2 

11 

50.56  0.18 

30.6  0.1 

39.10  0.19 

38.6  0.0 

27.05  0.15 

25.0  0.8 

21 

50.38  0.17 

30.7  0.0 

3a91  0.18 

38.6  0.4 

26.90  0.15 

25.2  04 

Maj     1 

60.21  0.14 

30.7  0.1 

38.73  0.16 

38.2  p.7 

26.75  0.13 

25.6  0.5 

11 

60.07  0.10 

30.6  0.2 

38.57  0.13 

37.5  1.0 

26.62  0.11 

26.1  04 

21 

49.97  0.06 

30.4  0.4 

38^  0.10 

36.5  1.4 

26.51  0.09 

26.5  04 

31 

49.91  0.03 

30.0  0.5 

38.34  0.07 

35.1  1.5 

26.42  0.07 

26.9  0.5 

Jane  10 

49.89  0.02 

29.5  0.5 

38.27  0.04 

33.6  1.8 

26.35  0.03 

27.4  0.5 

20 

49.91  0.05 

29.0  0.5 

88.23  0.01 

31.8  2.0 

26.32  0.00 

27.9  0J> 

30 

49.96  0.09 

28.5  0.6 

38.22  0.02 

29.8  2.1 

26.32  0.03 

28.4  0.5 

Julj   10 

50.05  0.12 

27.9  0.6 

38iM  0.07 

27.7  2.1 

26.35  0.05 

2a9  0.5 

20 

50.17  0.16 

27.3  0.7 

38.31  0.10 

25-6  2.0 

26.40  0U)8 

29.4  04 

30 

50.33  0.20 

26.6  0.7 

38.41  0.14 

23.6  1.9 

26.48  0.11 

29.8  0.3 

Aug.     9 

50.53  0.22 

25.9  0.8 

38.55  0.16 

21.7  1.8 

26.59  0.13 

30.1  0.2 

19 

50.75  0.24 

25.1  0.8 

38.71  0.18 

19.9  1.6 

26.72  0.17 

30.3  0.0 

29 

50.99  0.27 

24.8  0.8 

•     38.89  0.21 

18.3  1.3 

26.89  0.20 

30.3  0.1 

Sept    8 

51.26  0.29 

28.5  0.9 

39.10  0.25 

17.0  0.9 

27.09  0.22 

30i2  04 

18 

51.55  0.31 

22.6  0.9 

39.35  0.28 

16.1  0.4 

27.31  0.24 

29.8  0.6 

28 

51.86  0.33 

21.7  1.0 

39.63  0.30 

15.7  0.1 

27.55  0.26 

29,2  0.8 

Oct      8 

52.19  0.34 

20.7  1.0 

39.93  0.30 

15.8  0.6 

27.81  0.29 

28.4  1.1 

18 

52.53  0.35 

19.7  0.9 

40.23  0.31 

16.4  1.0 

28.10  0.30 

27.3  1.3 

28 

52.88  0.35 

18.8  0.9 

40.54  0.32 

17.4  1.5 

28.40  0.32 

26.0  1.6 

Nov.     7 

53.23  0.34 

17.9  0.8 

40.86  0.31 

18.9  1.9 

28.72  0.32 

24.5  1.6 

17 

53.57  0.33 

17.1  0.7 

41.17  0.32 

20.8  2.3 

29.04  0.31 

22.9  1.7 

27 

53.90  0.30 

16.4  0.5 

41.49  0.29 

23.1  2.6 

29.35  0.30 

21.2  1.8 

Dec.     7 

54.20  0.28 

15.9  0.3 

41.78  0.25 

25.7  2.8 

29.65  0.29 

19.4  1.7 

17 

54.48  0JS4 

15.6  0.2 

42.03  0.21 

28.5  3.0 

29.94  .OJ26 

17.7  1.7 

27 

54.72  0.19 

15.4  0.0 

42.24  0.17 

31.5  2.9 

30JS10  0.22 

16.0  1.5 

37 

54.91 

15.4 

42.41 

34.4 

30.42 

14.5 

^ 

tli0  9MoClb»h 
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APBA&mS  FLACB8  OF  TUK  FBINdPAI.  FIXKO  STARS,  VCNEl  THB  UEVSB 
TBiUfBIT.AT  WASBBSenCOS. 

BOaml 
Uonth. 

t  Unn  JUbyoris. 

tAlgw. 

a  Hti>B&                  H 

Bight  AaMotfoB. 

II«.J«ar<lk. 

BI^AlMn*. 

^B^ 

BlgMi««la>. 

I>w.&Mi. 

h       m 

8  49 

48°  34' 

h       m 

9  13 

58°  41 

9  20 

0         1 

8    3 

Jan.      1 
11 
21 
31 

Feb.   10 

43*61  0.39 
43.90  0J23 
44.13  0.16 
44.29  0.08 
44.37  0.00 

52''.9  old 
63.8  1.2 
55.0  1.5 
56.5  1.6 
581  1.7 

2^44  OJn 
24.71  0.19 
24.90  0.11 
25.01  0.02 
25.08  0.05 

2^.7  3.8 
29.5  3.8 
88.3  3.9 
87.2  3.8 
41.0  3.6 

47'.85  0I33 

47.58  <US 
47.76  0.13 
47.89  0.08 
47.97  OUM 

3lai3 

34.6  3.3 
36.8  2.0  1 

38.8    1.8    : 

40.fi  1.6 

20 

ManA2 
12 
22 

April    1 

44.37  0.08 
44.29  0.13 
44.16  0.17 
43.99  0.21 
43.78  0.24 

69.8  1.8 
61.6  1.7 
63.3  1.5 
64.8  1.2 
66.0  14) 

24.98  0.13 
24.85  OJW 
24.65  0.25 
24.40  0.30 
24.10  0.32 

44.6  34 

48.0  3.1 

61.1  3.7 

63.8  3.3 
56.1  1.8 

46.01  0.01 
48.00  tJ05 
47.95  0.09 
47.86  0.11 
47.75  0.13 

4StSi  1.3: 
48.6  1.0 

44.5  0.8  j 
45.3  OS  1 
45.9  0.3 

11 
21 
Ubt     1 
11 
31 

43.54  0.85 
43.29  0.24 
43.05  OJBi 
^.88  0.20 
^.63  0.18 

67.0  0.7 
67.7  0.4 

68.1  0.0 
68.1  04 
67.7  0.7 

23.78  0.34 
28.44  0.36 
23.06  0.35 
22.73  0.34 
22.39  0.32 

67.9  14 

59.3  0.8 
60.1  0.3 

60.4  0.3 
60.1  0.7 

47.62  0.14 
47.48  0.14 
47.34  0.13 
47.21  0.12 
«7.09  0.11 

46a  OJO 
46i2  0.1  i 
46.10.3 
45.8  0.5! 
46.3  0.7  : 

81 

June  10 
20 
30 

July   10 

^.45  0.14 
42.31  0.0» 
42.22  0.03 
42.19  0.01 
«2.20  0.05 

67.0  1.0 
66.0  1.2 
64.8  14 
63.4  1.7 
61.7  1.9 

22.07  OJM 
21.78  0.36 
21.52  0.22 
21.30  0.17 
21.13  0.11 

69.4  1.1 
68.3  1.6 
66.7  3.1 
64.6  34 
62.2  3.5 

46.98  (m 
46.88  0.07 
46.82  0.04 
46.78  0.02 
46.76  0.01 

44.6  0.9  j 

43.7  0.9 

42.8  0.9 

41.9  1.1 
408  1.1, 

20 
30 
Aug.    9 
19 
29 

42.25  0.08 
42.33  0.13 
^.46  0.18 
^.64  0.22 
«2.86  0.35 

59.8  «.o 
57.8  2.1 
68.7  2.1 
5a6S.2 
514  S.2 

21.02  0.05 

20.97  0.01 

20.98  0.08 
21.06  0.15 
21i21  0.21 

49.7  3.9 

46.8  M 

43.8  3.9 

40.9  3.9 
88.0  3.7 

46.77  OM 
46.81  ItJK 
46.87  0.09 
46.96  0.13 
«r.09  0.15 

89.7  IS 
38.5  1.1 

37.4  1.1 
86.3  0.8 

85.5  0.5 

Sept.    8 
18 
28 

Oct      8 
18 

48.11  0.30 
43.41  0.34 
43.75  0.37 

44.12  0.40 
44.52  043 

49.2  3.2 

47.0  3.1 
44.9  3.0 
43.9  1.8 

41.1  1.6 

21.42  0J27 
21.69  0.34 
22.03  0.39 
22.^044 
32.86  048 

36.3  3.3 

83.0  1.8 
81.2  14 
29.8  0.7 

29.1  0.1 

«7ii4  0.18 
«7.^  0.20 
47.62  0.23 
47.86  0J87 
48.12  0.29 

35jD4k3 
34.7  04) 
34.70.3 
35.0  04 
35.6  1.1 

28 

Nov.     7 

17 

27 

Dec     7 

44.95  0.44 
45.39  0.45 
45.84  0.45 
46.29  044 
46.73  041 

89.5  14 

38.1  1.1 
87.0  0.8 

36.2  0.3 
35.9  0.0 

23.34  0.50 

23.84  0.51 

24.35  0.50 

24.85  047 
25.32  0.44 

29.0  0.5 

29.5  1.1 

80.6  1.8 
32.4  34 
34.8  3.9 

4».41  0.31 
48.72  0.32 
49.04  0.32 
49.36  0.32 
49.68  0.30 

86.7  14 
38.1  1.7 

39.8  1.9 
41.7  25 

43.9  as 

17 
27 
37 

47.14  0.37 
47.51  0.32 
47.83 

85.9  0.3 
36.2  0.7 
36.9 

25.76  0.38 
26.14  0.31 
26.45 

87.7  3J2 
40.9  3.6 
44.5 

49.96  0.39 
50.37  0.25 
50.62 

46.2  SJ 
48.5  34 
60.9 

Non.— 
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W  THB  TVOKIPAL  nXXD   STABS,  SOB  THB  XJtrSB,      \ 

TBASaa  AT  WASHIHOTON. 

BfntOf 

AVnmM^ona 

•  Leods. 

a  LboHU. 

{Btgvlm.) 

m»t  tmm^im 

iM-MMk 

n^.„>^ 

DN.JIML 

Pl^tAlW*. 

Dw-MrO. 

h       m 

9  23 

52  li 

k       m 

9  37 

24  2^ 

h       m 

10    0 

12°3€i 

Jan.      1 

36.96  diss 

75^2  0.9 

59.62  0^26 

3^0  0.7 

59'.93  038 

3S^  lU 

11 

35.91  0.38 

76.1  1.3 

59^  0^ 

83.3  0.4 

60J21  0.33 

31.5  1.3 

21 

36.19  0.20 

77.3  1.6 

60.11  0.18 

82.9  0.3 

60.44  0.18 

30.3  1.1 

81 

36.88  0.13 

78.8  1.8 

60^  0.12 

'    83.7  0.3 

60.^  0.13 

29.2  0.7 

Fd>.  10 

36JSe  0.05 

80.6  1.9 

6a41  0.06 

82>9  0.4 

60.75  008 

283  0.3 

20 

36.57  0.02 

83.5  9.0 

60.47  0.01 

83.3  0.6 

60.88  M4 

28.2  0.0 

Mac«h2 

36.55  0.09 

84^3.0 

60.48  0.03 

83.8  0.7 

60.87  OOl 

28.2  0.1 

12 

36.46  0.16 

86.5  1.8 

60.46  0.07 

84.5  0.8 

60.86  0.05 

28.3  0.3 

22 

36.30  0.31 

88:^  1.6 

60.38  0.11 

85.3  0.9 

60.81  0.08 

2a5  OA 

April    1 

36X19  0.33 

89.9  1.4 

60.27  0.13 

86.2  0.9 

60.78  0.10 

28.9  0J> 

11 

35.86  0.35 

91.3  1.0 

60.14  0.14 

87.1  0.7 

60.63  0.13 

29.4  0.5 

21 

35.61  0.38 

92.3  0.7 

60.00  0.16 

87.8  0.6 

60.51  0.13 

29.9  0.6 

May     1 

35.83  0.36 

9a0  0.3 

59.84  0.15 

Sa4  0.5 

60.38  0.13 

30.5  0.5 

11 

35.07  OM 

93.3  0.1 

59.69  0.14 

Sa9  04 

60.25  0.13 

31.0  0.6 

21 

34.83  0.31 

93J2  0.5 

59.55  0.11 

89.3  0.3 

60.13  0.11 

31.5  0.5 

31 

84.62  0.18 

93.7  0.9 

59.44  0.09 

39.6  0.3 

60.02  0.10 

%.0  OA 

Jme  10 

84.44  0.15 

91.8  1.3 

59.35  0.08 

39.8  0.1 

59.93  0.08 

33.4  M 

20 

84.29  «.10 

90.6  1.3 

59.27  0.06 

39.7  0.3 

59.84  0.06 

82.8  0.3 

80 

84.19  0.06 

89.8  1.7 

59i21  0.02 

39.4  04 

59.78  0.04 

33.1  0.3 

Mfy   10 

34.13  0.01 

87.6  8.0 

59  19  0.00 

39.0  0.5 

59.74.0.03 

33.8  0.1 

20 

84.12  ft.03 

85.6  S.3 

59.19  0.03 

88^0.7 

59.72  0.01 

33.4  0.1 

30 

34.15  0.09 

83.3  9.4 

59.22  0.05 

87.8  0.8 

59.73  0.04 

33.3  0.3 

Aag.    9 

34.24  0.13 

80.9  3.5 

59.37  0.09 

87.0  0.9 

59.77  0.06 

33.1  0.3 

19 

34.37  0.18 

78^8.5 

59.36  0.12 

36.1  1.1 

59.88  0.06 

33.8  OA 

29 

84.55  0^ 

75.9  3.5 

59.46  0.15 

85.0  1.3 

59.91  0.13 

83.4  0.6 

Sopt    8 

84.77  0.37 

73.4  3.5 

59.63  0.18 

33.7  M 

eOJOa  0.15 

31.8  0.8 

18 

35.04  0.31 

70.9  3.6 

59.81  0.21 

^.3  1.6 

60.18  017 

81.0  1.1 

28 

35.85  0.36 

68.4  3.5 

60.02  0.25 

30.7  1.7 

60.85  0.31 

29.9  li 

Oct.      8 

35.71  0.40 

65.9  8.3 

60.27  0.28 

29.0  1.8 

60.66  0.35 

26.6  1.5 

16 

86.11  0.43 

6a6  8.0 

60.55  0.30 

27.2  1.8 

60.81  0.37 

27.1  1.6 

28 

36.54  0.45 

61.6  1.8 

60.85  0.33 

25.4  1.8 

61.06  0.30 

25.5  1.7 

Nov.     7 

36.99  0.47 

59.8  1.4 

61.18  0.34 

23.6  1.8 

61.88  0.33 

23.8  1.7 

17 

37.46  0.48 

58.4  1.1 

61.52  0.35 

21.8  1.7 

61.70  0.33 

22.1  1.8 

27 

37  J4  0.47 

57.3  0.7 

61.87  0.35 

20.1  1.6 

62.03  0.33 

20.3  3.0 

Dec.     7 

36.41  0.46 

56;6  0.3 

62.22  0.34 

18.5  M 

62.36  0.33 

18.3  SJ) 

17 

36.87  0.43 

56.3  Oi! 

62.66  0.33 

17.1  1.3 

62.69  0.33 

16.3  1.9 

27 

39.80  0.38 

56.5  0.6 

62.89  0.29 

15.9  0.9 

63.01  0.39 

14.4  1.6 

37 

39.68 

57.1 

63.18 

15.0 

63.30 

12.6 

.alhr 

— -* 
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APPARBNT  PLACB8  OF  THE  PRINCIPAL  PIXBD  BTAB8,  FOB  THE 

mppER 

TBAMSrr  AT  WASHINOTON. 

ndnna 

i|  Algol. 

a  Ubsje  Majokis 

II 

9  Lsoms.                II 

DKJOftiM 

BIoDth. 

UgtatAMeuiob 

iM-aratt. 

UfMAMMHlnb 

Dee.Mirc4. 

Bight  ABeenrioB. 

DecJVbfa. 

10  39 

5^  5i 

h        m 

10  65 

62°  29 

h       m 

11    6 

21  16' 

Jan.      1 

42.35  0.43 

i.9  8*2 

10.18  0.55 

8^1.2  0.4 

44.44  0.32 

51.1  1 J 

11 

42.77  0.36 

8.1  3.5 

10.73  0.48 

39.6  0.9 

44.76  0.29 

49.8  1.0 

21 

43.13  0.28 

11.6  3.6 

11.21  041 

40.5  1.4 

45.05  0.25 

48.8  0.8 

31 

43.41  0.90 

15.2  3.8 

ll.e2  0.32 

41.9  1.9 

45.30  0.20 

48.0  0.3 

Feb.    10 

43.61  0.13 

19.0  3.8 

11.94  0J» 

43.8  2.2 

45.50  0.15 

47.7  OU) 

20 

43.74  0.06 

22.8  3.7 

12.17  0.13 

46.0  2.4 

45.65  0.11 

47.7  04 

March  2 

43.79  0.03 

26.5  3.5 

12.aO  0.04 

48.4  2.6 

45.76  0.06 

48.1  0.6 

12 

43.77  0.08 

30.0  3.3 

12.34  0.06 

51.0  2.6 

45.82  0.01 

48.7  0.8 

22 

43.69  0.15 

83.3  3.1 

12.28  0.14 

53.6  2.5 

45.83  0.03 

49.5  0.9 

April    1 

43.54  0.S0 

86.4  2.7 

12.14  0.21 

56.1  2.3 

45.80  0.05 

5a4  iA 

11 

43.34  0.S3 

89.1  2.2 

11.93  0.26 

58.4  2.1 

45.75  0.06 

51.4  1.1 

21 

43.11  0.27 

41.3  1.8 

11.67  0.30 

60.5  1.7 

45.67  0.10 

52.5  1.0 

Mar     1 

^^.84  0.29 

43.1  1.4 

11.37  0.34 

62.2  1.3 

45.57  0.11 

53.5  0.9 

11 

^^.55  0.30 

44.5  0.8 

11.03  0.35 

63.5  0.9 

45.46  0.12 

54.4  0.9 

21 

4S1.26  0.30 

45.3  0.4 

10.68  0.36 

64.4  0.3 

45.34  0.13 

55.3  0.7 

31 

41.95  0.30 

45.7  0.1 

10.32  0.34 

64.7  0.2 

45.21  0.12 

56.0  0.5 

June  10 

41.65  0.30 

45.6  0.6 

9.98  0.32 

64.5  0.6 

45.09  0.11 

56.5  04 

20 

41.85  0.28 

45.0  1.1 

9.66  0.29 

63.9  1.0 

44.98  0.09 

56.9  0.S 

30 

41.07  0.25 

43.9  1.5 

9.87  0.25 

62.9  1.5 

44.89  0.06 

57.1  OJ) 

July    10 

40.82  0.21 

42.4  2.0 

9.12  0.21 

61.4  1.9 

44.81  0.07 

67.1  0.S 

20 

40.61  0.18 

40.4  2.4 

8.91  0.16 

59.5  2.3 

44.74  0.05 

56.9  04 

30 

40.43  0.13 

88.0  2.6 

8.75  0.11 

57.2  2.6 

44.69  0.03 

66.5  04 

Aug.     9 

40.80  0.06 

85.4  2.7 

8.64  0.06 

54.6  2.8 

44.66  0.01 

55.9  03 

19 

40.24  0.00 

32.7  2.8 

8.58  0.00 

51.8  3.0 

44.65  0.02 

55.1  14 

29 

40.24  04)6 

29.9  2.8 

8.58  0.06 

48.8  3.2 

44.67  0.05 

54.1  1J2 

Sept    8 

40.30  0.14 

27.1  2.6 

8.66  0.14 

45.6  3.3 

44.72  0.08 

52.9  14 

18 

40.44  0.21 

24.5  24 

8.80  0.20 

42.3  3.5 

44.80  0.12 

61.6  1.7 

28 

40.65  0.28 

22.1  2.0 

9.00  0.26 

38.8  34 

44.92  0.16 

49.8  1.9 

Oct.      8 

40.98  0.35 

20.1  1.6 

9.28  0.35 

35.4  3.2 

45.08  0.20 

47.9  24) 

18 

41.28  042 

18.5  1.1 

9.63  0.41 

32.2  3.0 

45.28  0.23 

45.9  2.2 

28 

41.70  0.47 

17.4  0.6 

10.04  0.47 

29.2  2.8 

45.51  0.27 

43.7  2.3 

Nov.     7 

42.17  OJO 

16.8  0.1 

10.51  0.52 

26.4  2.4 

45.78  0.30 

41.4  2.3 

17 

42.67  0.53 

16.9  0.8 

11.03  0.56 

24.0  2.1 

46.08  0.33 

39.2  2.2 

27 

43.20  0.54 

17.7  14 

11.59  0.59 

21.9  1.7 

46.41  0.35 

37.0  2.1 

Dec     7 

43.74  0.53 

19.1  14) 

12.18  0^ 

20.2  1.1 

46.76  0.35 

343  24) 

17 

44.27  0.49 

21.0  2.5 

12.78  0.59 

19.1  0.6 

47.11  0.35 

32.9  1.8 

27 

44.76  0.45 

23.5  3.0 

13.37  0.56 

18.5  0.1 

47.46  0.34 

81.1  14 

87 

45.21 

26.5 

13.93 

18.6 

47.80 

S9.5 

Hon.- 

BafbmllwaUora 

bicitllwaUiMl 

aftyoTilMMoBllib 
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ASVASSST  PLACES 

^ — Il 

OF  THB  PBINGIPAL  FIXED   STAB8«  FOB  7HB  UFPEB     || 

T&AN8IT   AT   WASHINGTON. 

BUemI 

aHydnBetCralsris. 

|f  Laotta. 

r  Usas  UuoBis.          | 

itvortb* 

■oatt. 

KtfrtAiwnilna. 

Deo.Awa. 

W^twunHo 

V^Hmik. 

BltUAModoo. 

Dte.  North. 

11  12 

14°  i 

li       a 

11  41 

16  20 

h       m 

11  46 

5i2i 

Jan.      1 

25.03  0.31 

39*7  »5 

59'.4&  o'.3S 

4^2  1.7 

32*08  (MS 

3&'.e  OS 

11 

25.34  0.28 

42Ji  iA 

59.77  0.30 

41.5  M 

82.56  044 

39.0  0.1 

81 

25.62  0.34 

44.6  8.3 

60.07  0.28 

40.1  1.1 

33.00  0.41 

89.1  0.6 

31 

25.86  0.19 

46.9  8.2 

60416  0.83 

89.0  0.8 

33.41  0.34 

89.7  1.8 

FOt.   10 

26.05  0J5 

49.1  84) 

$0.56  0.19 

3a2  0.4 

33.76  OJHB 

40.9  1.6 

20 

26.20  0.11 

61.1  1.9 

60.77  0.13 

S7.6  0.1 

34.01  0.30 

42.5  3.0 

MarohS 

26.31  0.06 

&3.0  1.6 

60.90  0.09 

87.7  0.8 

34J21  0.18 

44.5  8.3 

12 

26.37  0.02 

64.6  1.3 

60.99  0.05 

87.9  0.5 

34.38  0.05 

46.8  34 

22 

26.39  0.02 

66.9  1.0 

61.04  0.01 

88.4  0.7 

34.38  0.08 

49.2  3.6 

▲pril    1 

26.37  0.04 

66.9  0.8 

61.05  0.03 

89.1  0.8 

34.86  04)8 

51.7  84 

11 

26.33  ojyr 

67.7  0.6 

61J0I2  0.06 

89.9  0.9 

S4ii8  0.13 

64.1  8.3 

21 

26.26  0.09 

58.2  0.3 

60.97  0.07 

40.8  0.9 

84.16  0.18 

56.4  24i 

May     1 

26.17  0.10 

6ad0.1 

60.90  0.09 

41.7  0.9 

83.97  0.81 

58.6  1.8' 

11 

26.07  0-10 

.  68.6  0.1 

60.81  0.10 

42.6  0.9 

33.76  0.24 

60.4  14 

21 

25.07  0.11 

68.5  0.3 

60.71  0.10 

43.5  0.9 

83.52  0.26 

61.8  1.1 

81 

25.86  0.11 

68.2  0.5 

60.61  0.11 

44.4  0.8 

88.27  0.25 

62.9  0.6 

Jose  10 

25.75  0.10 

67.7  0.6 

60.50  0.10 

45i2  0.6 

83.02  QJI5 

68.6  0.1 

20 

25.65  0.10 

67.1  0.7 

60.40  0.10 

45.8  0.4 

32.77  0.86 

63.6  0.3 

90 

25.55  0.09 

56.4  0.9 

60.80  0.09 

46ii0.3 

32.52  0.83 

63.3  0.7 

July   10 

25.46  0.07 

55.5  1.1 

60.21  0.09 

46.5  0.1 

32^29  0.31 

62.6  1.1 

20 

25.39  0.05 

64.4  1.3 

60.12  0.08 

46.6  0.1 

32.08  0.18 

61.5  1.6 

80 

25.34  0.04 

53.1  1.3 

60.04  0.06 

46.5  0.8 

31.90  Q.15 

69.9  2.0 

Ang.    9 

25.30  0.02 

51.9  1.0 

69.98  0.04 

46.3  0.5 

31.75  0.11 

67.9  8.3 

19 

25.28  0.01 

50.9  0.9 

59.94  04)1 

45.8  0.7 

31.64  04)7 

65.6  2.6 

29 

25.29  0.01 

6a0  0.8 

59.93  04)1 

45wl  0.8 

31.57  Q.03 

53.0  2.8 

Sept    8 

25.38  0.07 

49.2  0.7 

59.94  04)4 

44.3  1.1 

31.54  04)2 

50.2  3.1 

18 

2540  0.11 

4a5  0.6 

59.98  0.08 

43i2  1.3 

31.56  0.08 

47.1  3.2 

28 

25.51  0.15 

48.0  0.8 

6a06  0.12 

41.9  1.6 

81.64  0.15 

43.9  34 

Oct.      8 

25.66  0.19 

47.8  0.2 

60.18  0.16 

40.3  IS 

31.79  0.20 

40.6  3.4 

18 

25.85  OJM 

4aoo.6 

60.34  0.30 

88.6  84) 

81.99  0.36 

37.1  3.3 

28 

26.09  0.27 

48.6  1.0 

60.64  0.83 

36.6  8.1 

82^  0.33 

83.8  3.2  ; 

Nw.    7 

26.36  0.30 

.49.6  1.3 

60.77  0.37 

34.4  84: 

32.57  0.37 

30.6  8.9 

17 

26.66  0.31 

60.9  1.6 

61.04  0.30 

32J2  8.3 

32.94  0.43 

27.7  2.7 

27 

26.97  04» 

52.5  1.8 

61.34  0.33 

30.0  8.3 

83.87  046 

25.0  2.3 

Dae.     7 

,  27.30  0.35 

64.3  3.2 

61.67  0.34 

27.7  8J8 

33.88  047 

22.7  1.9 

17 

27.65  0.33 

56.6  8.3 

62X)1  0.34 

2&6  3.1 

34.80  049 

20.8  14 

27 

27.98  0.32 

58.8  2.5 

62.35  0.33 

23.4  1.9 

34.79  049 

19.4  0.8 

37 

28.30 

61.3 

62.68 

21.5 

35.28 

18.6 

iflv 

UteSdadbiek 
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APPABKNT  nCACBS  OV  THE  FRINOIFAX.  FTX1BD  STABS,  VOB.TBB  DfFKR 
TRANSIT  AT  WASHDIGTOII. 

Dvofth* 
Hbnth. 

|l  Chamaaleoiitis. 

a'CrociB. 

(tCorn.             1 

B^htliMMiim. 

V^3^ 

B^A^m^ 

DM.AaM. 

iu«i«*  »■»■*■■ 

DecSML 

h       m 
12    10 

78  32' 

k       m 

12  18 

62°  19' 

k       m 

12  27 

22°  37 

Jan.      1 

11 

21 

31 

Feb.    10 

17.02  1.19 
18.21  1.09 
19.30  0.99 
20.29  0.85 
21.14  0.68 

1218  l".9 
14.7  2.4 
17.1  8.9 
20.0  3.3 
23.3  3.5 

54.83  0.59 
54.93  0.54 
5546  0.50 
55.96  043 
&6.89  0.35 

2^.4  2.1 
31^  24> 
840  2.9 
86.9  3.2 
4ai  34 

6.89  0J6 
•      6.75  0.33 
7.08  O.30 
7.88  0.87 
7.66  0.83 

4^.0  8.3 
42.3  S4 
44.7  8.4 
47.184 
4dJHLS 

20 

March  2 

12 

22 

April    1 

21.82  0.51 
22.33  0.36 
22.69  0.19 

22.88  0.0t 

22.89  0.15 

26.8  8.8 
3a6  S.9 
84.5  8.8 
38.3  8.8 
42.1  8.7 

66.74  0.28 
674)2  0.20 
67.22  0.13 
67.85  Oj07 
57.42  «.00 

43.6  3.5 

47.0  3.6 
60.6  3.5 

54.1  3.5 
.     67.6  3J 

7.88  0.18 
8.06  0.14 
8.20  0.10 
8^  0.07 
8.S7  OM 

S1.8  8.S 
54084) 
56.01.8 
57.8  1.5 
S9.8U 

11 
21 
May     1 
11 
21 

22.74  0.29 
22.45  0.43 
22.02  0.55 
21.47  0.66 
20.81  0.75 

45.8  SA 

49.2  3.1 

52.3  2.8 
55.1  24 
57.5  1.9 

67.42  0.07 
67.35  0.12 
67.23  0.17 
67.06  0.22 
66.84  0426 

6a9  3.0 
63.9  2.6 
66.5  8.3 
68.8  1.9 
70.7  1.5 

8.40  OJK) 
8.40  OJtt 
8.38  0.05 
8.33  O.07 
8.36  0.08 

60.6  m 

61.7  09 

63.2  04 
63.6  0.8 

31 

Jane  10 

20 

30 

Julj    10 

9OJ06  0.83 
19ii3  0.88 
18.35  0.90 
17.45  0.91 
}6.54  0.88 

59.4  1.4 
60.8  0.9 
61.7  0.3 
62.0  0.3 
61.7  0.8 

66:58  0.28 
66.80  0.30 
66.00  0.32 
66.68  0.33 
65.3&  0.32 

72.2  1.1 
7a3  0.6 
78.9  0.1 
74.0  04 

7a6  0.9 

8.18  0.10 
8.06  0.10 
7.98  0.11 
7.87  0.11 
7.76  0.11 

63.8  OJ) 
63.8- OJ 
63.5  0^ 
63.0  0.7 
62.8  0^ 

20 
90 
Ang.     9 
19 
29 

15.66  0.63 
14.83  0.74 
14.09  0.63 
13.46  0.48 
12.98  0.33 

60.9  14J 

69.7  1.7 
58.0  2.2 

55.8  2.5 
63.3  2.8 

65.08  0.31 
64.72  0.28 
64.44  0.23 
64Jil  0.18 
64.08  0.12 

72.7  1.3 
71.4  1.6 

69.8  8.1 
67.7  84 
65.3  M 

7.65  0.11 
7.54  0.10 
7.44  OvOe 

7.86  o.or 
7.29  CUM 

61.4  0.9 
605  1.1 

58iiU 
66.9  1.8 

Sept    8 
18 
28 

Oct      8 
18 

12.65  0.15 
12.50  0.05 
12.55  0.27 
12.82  0.47 
13.29  0.67 

60.5  34) 
47.5  3.1 
44.4  3.0 
41.4  2.7 
88.7  2.4 

63.91  0.05 
63.86  0.03 
63.89  0.13 
64.02  0.23 
64.25  0.31 

62.7  8.7 
60.0  2.7 

67.8  2.6 
64.7  84 
62.3  8.1 

7iS5  0.00 
7it5  0.04 
7.29  0.08 
7.87  0.13 
7.60  0.17 

55.711 

54.6  0.9 

53.7  06 

S2.4  0.1 

28 

Nov.     7 

17 

27 

Dec     7 

13.96  0.84 
14.80  0.99 
15.79  1.14 
16.98  1.23 
18.16  1.25 

86.8  2.1 
84.2  1.6 
82.6  1.0 
31.6  04 
31.2  0.3 

64.56  0.39 
64.95  0.46 
55.41  0.53 
65.94  0.57 
.  56.51  0.60 

60.2  1.6 
48.6  1.1 
47.6  0.7 
46.8  0.0 
46.8  0.6 

7je7  0.22 
7^  0.26 
8.15  0.30 
&45  0.34 
8.T9  0.35 

SS.8  0i 
S2JM 
53.1  IJI 
54.11.3 
554  IJ 

17 
27 
37 

1941  iJStB 
20.67  1.23 
21.90 

31.5  0.9 
32.4  1.6 
34.0 

57.11  0.61 
57.72  0.60 
58.32 

47.4  1.3 
48.7  1.8 
50.6 

9.14  0.34 
9.48  0.35 
9.88 

87.1  W 
59.0  &a 
6U 
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AFPABENT  FLACES 

OF   THE  FBINCIPAL  TCSXD   STARS,  FOR  THE  UPPER 
TRANSIT  AT   WASHINGTON. 

8Un«a 

Dvortba 

Month. 

IS  Caimin  Yanaticoniin. 

a  YlBGINIB. 

iSpica.) 

ti  UssiB  Majobis. 

P%H  «— hn 

i>M.jr«fsft. 

BVHAffMUtal. 

Deo.  Spuik. 

BSfgtxtAMemu/kn,. 

Deo.  IVbr**. 

12  49 

39    3 

13  17 

10°  26 

13  42 

49  59 

Jan.      1 
11 
21 
31 

FtHa.  10 

32.21  0.40 
32.61  0.36 
32.99  0.35 
33.34  0.33 

3a66o.a8 

50.1  1.5 
48.6  1.1 
47.5  0.6 
46.9  0.0 
46.9  0.5 

53.20  0.33 
53.55  0.33 
53.88  0.31 
54.19  0.28 
54.47  0.26 

ICLO  2.0 
12.9  2.0 
14.9  2U) 
16.9  1.9 
18.8  1.7 

4.03  043 
4.46  044 
4.90  0.43 
5.33  040 
5.73  0.37 

6517  1.9 
63.8  1.3 
62.5  0.7 
61.8  0.1 
61,7  0.5 

20 

MMdi2 

12 

22 

April    1 

38.94  0.S3 
34.17  0.19 
34.36  0.13 
34.49  0.07 
34.56  04)8 

47-4  1.0 

48.4  1.4 
49.8  1.7 
51.6  2.0 

53.5  2.1 

54.73  0.23 
54.96  0.19 
55.15  0.15 
55.30  0.11 
55.41  0.08 

20.5  1.4 
21.9  1.2 
23.1  1.0 
24.1  0.9 
25.0  0.6 

6.10  0.33 
6.43  0.27 
6.70  0.21 
6.91  0.15 
7.06  0.09 

62.2  1.1 

63.3  1.6 
64.9  2.0 
66.9  24 
69.3  2.6 

11 
21 
May     1 
11 
21 

34.68  04)1 
34.57  04)4 
34.53  0.07 
34.46  0.11 
34.35  0.16 

55.6  2.2 

57.8  2.2 

60.0  2.1 

62.1  1.8 

63.9  1.5 

55.49  0.05 

55.54  0.03 
55.57  0.00 
55.57  0.02 

55.55  0.04 

25.6  0.4 

26.0  0.1 

26.1  0.0 
26.1  0.1 
26.0  0.3 

.7.15  0.04 
7.19  0.02 
7.17  0.06 
7.12  0.09 
7.03  0.14 

71.9  2.7 
74.6  2.7 
77.3  2.6 
79.9  24 
82.3  2.3 

31 

June  10 

20 

30 

JdIj    10 

34.20  0.15 
34.05  0.16 
33.89  0.16 
33.73  0.17 
33.56  0.17 

65.4  1.2 
66.6  1.0 
67.6  0.7 
68.3  0.3 
68.6  0.1 

55.51  0.06 
55.45  0.08 
55.37  0.09 
55.28  0.10 
55.18  0.11 

25.7  04 

25.3  0.4 
24.9  0.5 

24.4  0.6 

23.8  0.6 

6.89  0.18 
6.71  0.21 
6.50  0.22 
6.28  0.24 
6,04  0.24 

84.6  1:9 

86.5  1.5 
88.0  1.0 
89.0  .0.6 

89.6  0.2 

20 
30 
Aug,    9 
19 
29 

33.39  0.16 
33JS3  0.15 
33.06  0.13 
32.95  0.12 
82.83  04)9 

6a5  0.6 
67.9  1.0 
66.9  1.3 
65.6  1.6 
64.0  1.9 

55.07  0.11 
54.96  0.11 
54.85  0.10 
54.75  0.10 
54.65  0.08 

23.2  0.7 

22.5  0.7 
21.8  0.6 
21.2  0.6 

20.6  0.5 

5.80  0.25 
5.55  0.25 
5.30  0.23 
5.07  0.22 
4.85  0.19 

89.8  0.3 

89.5  0.7 
88.8  1.2 

87.6  1.6 
86.0  1.9 

Sept.    8 
16 
28 

Oct      8 

18 

82.74  04)5 
82.69  04)1 
82.68  0.03 
82.71  0.09 
%2.60  0.14 

62.1  2.2 
59.9  2.5 
57.4  2.7 

54.7  2.9 

51.8  8.1 

54.57  0.04 

54.53  0.01 
54.52  0.02 

54.54  0.06 
54.60  0.12 

20.1  0.4 
19.7  0.3 
19.4  0.1 
19:3  0.3 
19.6  0.4 

4.66  0.16 
4.50  0.11 
4.39  0.06 
4.33  0.01 
4.32  0.05 

84.1  24 

81.7  2.8 
78.9  3.1 

75.8  3.2 
72,6  34 

28 

Nov.     7 

17 

27 

Dec     7 

82.94  0.19 
83.13  0.23 
33.86  0.29 
38.65  0.33 
83.98  0.35 

4a7  3.2 

45.5  3.1 
42.4  3.0 
39.4  2.8 

36.6  2.6 

54.72  0.17 
54.89  0.21 
55.10  0.25 
55.35  0.28 
55.63  0.31 

20.0  0.8 
20.8  1.0 
21.8  1.3 

23.1  1.6 
24.7  1.7 

4.37  0.12 
4.49  0.19 
4.68  0.25 
4.93  0.30 
5.23  0.35 

69.2  3.5 
66.7  3.6 
62.1  3.5 
58.6  3.3 

55.3  2.9 

17 
27 
87 

34.33  0.38 
34.71  0.40 
35.11 

84.0  2.3 
31.7  1.8 
29.9 

55.94  0.33 
56.27  0.34 
56.61 

26.4  1.9 
28.3  2.0 
30.3 

5.58  0.40 
5.98  0.43 
6.41 

52.4  2.6 
49.8  2.2 
47.6 

•^ 
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APFABKHT  PLACES  OF  THE  FBINGIFAI.  IIXED  STABS,  TOR  THE  imSB 
TKANSrC  AT  WAfiHIBeTQN. 

BUmtl 

Dijortlw 

Hmith. 

qBootif. 

|lCenta«i 

.Boons.                1 
(Arctwm).                1 

Dee.iVflrf*. 

V^AM.^ 

Dm.«m«L 

Pl»t  IW—lM 

Dw.MMi. 

h       m 

13  48 

19°    6' 

13  54 

59  41 

h       m 
14      9 

19    53'     ; 

Jftlt.        1 
11 
SI 
SI 

Feb.   10 

8             8 

4.69  0.34 
4.98  0.34 
5.27  0.33 
5.60  0.31 
5.01  0.2S 

28.1  1.8 
26.8  1.5 
24.8  1.1 
23.7  0.6 

8.07  068 
8.65  0.58 
4.28  0.56 
4.79  0.53 
5412  0.49 

5f:9  0.8 
52.7  1.3 
54.0  1.8 
55J8S.1 
97.9  9.5 

19.76  0.33 
20.09  0.34 
20.48  0.33 
20.76  0.31 
21.07  0.28 

70.2  1.9  1 
68.8  1J6 
66.7  1.1 
65.6  a7 

90 

March  2 

12 

22 

April    1 

6.19  0.24 
6.48  0.21 
6.64  0.18 
6.82  0.14 
6.96  0.11 

23.1  0.1 
23.0  0.2 

23.2  0.6 
23.8  1.0 
24.8  1.3 

5.81  0^ 
6.26  0.38 
6.64  0.32 
6.96  0.27 
7.23  0.21 

60*4  3.7 
63.1  3.9 
66.0  3.0 
69.0  a.0 
72.0  S.0 

21.85  0.25 
21.60  0J» 
21.88  090 
22.08  0^7 
22.30  0J3 

64.9  0.3 
64.6  0l2 
64.8  04 
65.4  0.9 
66^  1.2 

11 
21 

21 

7.07  0.07 
7.14  0.03 

7.17  0.01 

7.18  0.01 
7.17  0.05 

26.1  1.4 
27j6  1.5 

29.0  1.6 
80.6  1.5 

82.1  1.5 

7.44  0.14 
7.56  QM 
7.67  04)3 
7.70  0.03 
7.67  0.09 

75.0  3.9 
77.9  3.8 
80.7  9.6 
83.3  34 

85.7  3.1 

22.88  OJ09 
22.42  04)4 
22.46  Oj02 
2248  OOO 
2248  OM 

67.5  14 
68.9  14 

72.1  14 
78.7  14 

SI 

June  10 

90 

SO 

Julj    10 

7.12  0.06 
7.06  0.08 
6.98  0.11 
6.87  0.12 
6.75  0.13 

83.6  1.4 
85.0  1.3 
86.2  1.0 

Via  0.8 
8aoo.6 

7.58  0.14 
lAA  0.18 
7J26  0.21 
7.05  0.35 
6.80  0.28 

87.8  1.8 

89.6  1.4 
91X>  1.1 
92.1  04 

92.7  0.1 

22.46  04)5 
22.41  Qj08 
32.38  OJO 
22.28  0J2 
22J1  0J3 

75.3  14 
763  1.3 
7ai  1.2 
79.3  0.9 
80i»04 

20 
30 
Aug.     9 
19 
29 

6.62  0.13 
6.49  0.14 
6.85  0.13 
6.22  0.12 
6.10  0.11 

88.6  0.3 
88.9  0.0 
8a9  0.2 

88.7  0.5 
38.2  0.8 

6.52  0.30 
6i)2  0.31 
5.91  0.30 
5.61  0.28 
5^  0.24 

92.8  0.3 
92.5  0.8 
9L7  la 
905  1.6 

88.9  1.8 

31.96  0J4 
31JB4  0J5 
21.69  0J5 
21.64  0.14 
3140  0J3 

803  04 
81.2  0.1 
813  M 

81.1  04 
80.7  0.7 

Se^t.    8 
.     18 

28 
OcL      8 

18 

539  0.09 
5.90  0.05 
5.65  0.01 
5.84  0.02 
5^  0.06 

87^4  1.0 
86.4  1.3 
85.1  1.6 
SaS  1.9 
31.6  S.2 

5.09  0.18 
4.91  0.13 
4.78  0.05 
4.73  0.03 
4.76  0.13 

87.1  3.1 
8&0  34 

82.6  3.5 
80.1  34 

77.7  84 

21.27  OJO 
31.17  04)8 
214)9  04)4 
21.05  Ml 
21j04  04)4 

80A  14) 
79.0  14 
77.5  1.8 
75.7  14) 
733  3.1 

S8 

Noy.     7 

17 

27 

Dec.     7 

5.92  0.11 
6.08  0.17 
6.20  0.22 
6.42  0.25 
6j67  0.29 

29.4  3.4 
27.0  2.5 

24.5  2.6 
21.9  3.6 
19.3  3.6 

4.89  0422 
5.11  OJO 
5<4l  0.37 
5.78  0.44 
6;22  0.51 

75.3  3.2 
73.1  1.8 
71.3  W 
7a0  1.0 
69.0  0.6 

21.06  04)9 
21.17  0J5 
31.82  0.19 
21.51  0.33 
21.74  0.37 

71.7  8J 
69.4  34 
663  3.7 
64.2  34 
61.4  3:7  : 

17 
27 
87 

6.96  0.32 
7.28  0.33 
7.61 

16.7  2.5 
14.2  3.3 
ll;9 

6.73  0.55 
7.38  0.58 
7.86 

6&4  04> 
6a4  0.6 
69.0 

22.01  OJO 
22.81  0.33 
22.64 

5a7  34 
66.1  94  1 
68.7 
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AFPABSNT  HjACES  09  THB  PBINCIPAL  IIZBD  STABS,  VOS  TBK  DnBB 
TRABSrr  AT  WA8HIN0T0N. 


Di^oftlw 


■itaa. 


Feb. 


1 
11 
21 
31 
10 


20 

12 

82 

Apifl    1 

11 

31 

Mar     1 

11 
21 

dl 

SaoK  10 

20 

80 

Jofy   10 

SO 
80 
Aug.  9 
19 
29 

Sept.  8 
18 
28 

Oct.  8 
18 

28 

Nov.     7 

17 

27 

Dec.     7 

17 
87 
87 


■*  Oentaari. 


30 


h 

14 

11.96  0.58 
13.54  0.67 

13.11  0.58 

13.69  0.66 
14J26  0.53 

14.78  0.49 
15.27  0w43 

15.70  0.38 
16.08  0.33 
16.41  0.S7 

16.66  OiSl 
16.89  0.16 

17.05  0.10 
17.15  0.03 
17.18  0-04 

17.14  0.10 

17.04  0.15 
16.89  0.19 
16.70  0.24 
16.46  0-28 

16.18  0.32 

15.66  0.33 
15.53  0.33 
15.d0  0.32 
14.88  0.29 

14.59  0.26 
14.38  0«21 

14.12  0.13 
18.99  0.05 
13.94  0.05 

13.99  0.14 

14.13  0.23 
14.36  0.31 

14.67  0.39 

15.06  0.47 

15.53  0.52 

16.05  0.57 
16.62 


Deo.  sunk. 


60  15 

16''.0  o'!3 

16.3  0.8 

17.1  1-2 
18^  1.6 
19.9  1«9 

31.8  2.2 
24X)  9.5 
26.5  27 

29.2  %8 
92Jb  2.9 

34.9  2.8 
37.7  2.7 

40.4  9.6 

43.0  9.5 

45.5  9.2 

47.7  9.0 
49.7  1.7 

51.4  1.3 

52.7  0.9 

53.6  0.5 

54.1  0.1 

54.2  0.4 

53.8  0.8 
53.0  1.3 

51.7  1.7 

50.0  1.9 

48.1  9.2 

45.9  9.3 
4^6  9.4 
41;2  9.4 

38.8  2.3 
36w5  9.0 

34.5  1.8 
32.7  1.4 

31.3  0.9 

30.4  0.5 

29.9  0.0 
29.9 


•  BOOTZS. 


»«M 


h       m 

14  38 

55.15  0.34 

55.49  0.34 
55.83  0.35 
56.18  0.33 
56.51  0.32 

56.83  0.28 
57.11  0.26 
57.87  0.23 
57.60  0.19 
57.79  0.16 

57.95  0.12 
58.07  0.06 

58.15  0.05 
58.20  0.02 
58.22  0.02 

58.20  a.04 

58.16  0.07 
58.09  0.11 
57.98  0.13 
57.85  0.15 

57.70  0.16 
57.54  0.17 
67.87  0.17 
57.20  0.16 
57.04  0.15 

56.89  0.14 
56.75  0.12 
56.63  0.09 
56.54  0.04 

56.50  0.01 

56.51  0.05 
56«56  0.11 
56^67  0.16 
56.83  0.21 
&7M  0.25 

57.29  0.29 
57.58  0.32 
57.90 


J)n,Nmik. 


37  39 

2^13  9.4 

23.9  2.0 

21.9  1.5 

20.4  1.1 

19.3  0-5 

18.8  0.1 

18.7  0.4 
19.1  0.9 
20.0  1.3 

21.3  1.6 

22.9  1.9 

24.8  2.1 

26.9  9.1 

29.0  9.1 

31.1  9.1 

33i2  1.9 
35.1  1.7 
36.8  1.6 

38.4  1.3 

39.7  0.9 

40.6  0.5 

41.1  0.2 
41.3  0.1 

41.2  04 

40.8  0.8 

40^  1.1 
da9  1.6 

37.3  1.9 

85.4  2.2 

33.2  2.4 

80.8  2.5 

28.3  2.8 

25.5  3.0 

22.5  2.9 

19.6  2.9 

16.7  2.8 

13.9  2.5 
11^ 


c^LiBi^. 


h        m 

14  43 

11.95  0.34 

12.29  0.34 
12.68  0.34 
12.97  0.33 

13.30  0.31 

13.61  0.29 
13.90  0.26 

14.16  0.23 

14.89  0.19 
14.58  0.17 

14.75  0.15 

14.90  0.12 
15.02  0.09 
15.11  0.06 

15.17  0.02 

15.19  0.00 

15.19  0-03 
15.16  0.06 
15.11  0.08 
15X)3  0.10 

14.93  0.12 
14.81  0.14 
14.67  0.14 
14.58  0.14 
14.39  0.13 

14.26  0.11 
14.15  0.09 
14.06  0.06 
14.00  0.01 
18.99  O.03 

14.02  0.07 
14.09  0.13 
14.22  0.19 
14.41  0.23 
14.64  0.26 

14.90  0.30 

15.20  0.33 
15.58 


Dee.  South. 


o  I 

15  27 

Jl  N 

46.7  1.6 
48.2  1.6 

49.8  1.7 

51.5  1.6 
5arl  1^ 

54.6  1.4 
56*0  1.2 
57.2  1.0 

58.2  0.8 

59.0  0.6 

59.6  0.5 

60.1  0.3 

60.4  0.2 
60.6  0.0 
60.6  0.0 

60.6  0.1 

60.5  0.2 

60.3  0.3 
60.0  0.4 

59.6  04 

59.2  0.5 

58.7  0.5 
58.2  0.6 

57.6  0.6 

57.0  0.6 

56.4  0.5 

55.9  0.5 

55.4  0.3 

55.1  0.2 
54.9  0.0 

54.9  0.2 

55.1  04 

55.5  0.7 

56.2  1.0 
57.2  14i 

58.4  1.3 

59.7  1.6 
61.2 


L 


iilBr^lieaidl^ 


«t  «M  BUnwl  Oh.  M^tlw  Hma  Vmk. 


L 


284 


FIXED    STARS,    1861. 


AITABENT  PLACES  OJf  THE  PRINCIPAL  FIXED  STABS,  FOB  THI 

.  UPFBB 

TRANSIT  AT  WASHINGTON. 

Sidnwl 

PJJRBX  MiNOBIB. 

(fUbrat, 

«Gobom;b  Bobeaus.       || 

Dajoftba 

* 

Month. 

Dk,  North. 

llee.«Bml&. 

IteciVMh. 

h       m 

14  51 

74  42' 

h       m 

15    9 

rf52' 

h        III 

15  28 

27  id 

Jan.      1 

6.73  0.77 

59'.9  SUS 

32.04  0.32 

^6  is 

48.08  0.31 

4^.7  &fi 

11 

7.50  0.84 

57.6  1.7 

32.36  0.33 

10J2  IS 

48.89  0.32 

47.1  3.3  1 

21 

8.34  0.87 

55.9  1.0 

32.69  0.33 

11.8  1.6 

48.71  0.33 

44.9  1.7  1 

31 

9.21  0.86 

54.9  0.3 

33.02  0.32 

13.4  1.5 

49.04  0.34 

43.2  M 

Feb.    10 

10.09  0.87 

54.6  0.3 

33.34  0.30 

14.9  1.S 

49.88  0.32 

41.8  0.9  1 

20 

10.96  0.81 

54.9  1.0 

33.64  0.30 

16.1  1.1 

49.70  0.31 

40.9  0.3 

March  2 

11.77  0.72 

55.9  1.6 

38.94  0.27 

17.2  0.9 

daOl  OM 

4a6  0.8  1 

12 

12.49  0.61 

57.5  2.2 

84.21  0.24 

18.1  0.7 

50.30  0.26 

40.8  0.7 

22 

13.10  0.48 

59.7  2.6 

34.45  0.22 

18.8  0.4 

50.56  0.23 

41.5  1.1 

April    1 

ia58  0.36 

62.3  2.9 

34.67  0.19 

19.3  0.1 

50.79  04a 

42.6  1.5  1 

11 

13.94  0.21 

65.2  3.1 

34.86  0.16 

19.8  0.0 

51.00  0.17 

44.1  1.9 

21 

14.15  0.07 

68.3  3.2 

35.02  0.14 

19.3  0.1 

51.17  0.13 

46.0  2.1 

May     1 

14.22  0.07 

71.5  8.2 

35.16  0.11 

19.2  0.3 

61.30  0.10 

4ai  9.8 

11 

14.15  0.21 

74.7  3.0 

35.27  0.06 

18.9  0.4 

51.40  0.07 

60.3  3.3 

21 

13.94  0.35 

77.7  2.9 

35.35  QM 

ia5  04 

51.47  0.03 

S2.6  8.3 

81 

13.59  OM 

80.6  2.6 

35.40  0.02 

lai  OS 

51.50  0.00 

54^  3.8 

June   10 

13.13  0.55 

88.2  2.1 

35.42  0.01 

17.6  0.6 

51.50  0.03 

57.1  341 

20 

12.58  0.63 

85.3  1.7 

35.41  0.04 

17.1  0.6 

51.47  0.07 

S9.1  1.9 

80 

11.95  0.71 

87.0  1.2 

35.37  0.07 

16.5  0.6 

51.40  0.10 

61.0  1.6 

Julj    10 

11.24  0.76 

88.2  0.7 

35.30  0.09 

15.9  0.6 

51.30  0.13 

62.6  14 

20 

10.48  0.80 

88.9  0.2 

35.21  0.11 

15.3  0.5 

51.17  0.15 

68.9  IS 

80 

9.68  0.81 

89.1  0.3 

35.10  0.13 

14.8  0.5 

51.02  0.17 

64.9  0.7 

Aug.     9 

8.87  0.80 

88.8  0.9 

34.97  0.14 

14.3  0.5 

50.85  0.18 

65.6  0.3 

19 

8.07  0.80 

87.9  1.4 

34.83  0.15 

13.8  0.4 

50.67  0.19 

65.8  0.1 

29 

7.27  0.76 

86.5  1.8 

34.68  0.14 

1^4  0.3 

50.48  M9 

65.7  0.5 

Sept.    8 

6.51  0.69 

84.7  2.3 

34.54  0.13 

13.1  0.3 

60.29  0.17 

65.2  0.7 

18 

5.82  0.61 

82.4  2.7 

34.41  0.11 

12.8  04i 

60.12  0.16 

64.5  1.1 

28 

5.21  0.51 

79.7  3.1 

34.30  0.06 

12.6  0.0 

49.96  0.13 

6a4  1.5 

Oct      8 

4.70  0.40 

76.6  3.4 

84.22  OM 

12.6  0.8 

49.83  04)9 

61.9  1« 

18 

4.30  0.27 

73.2  3.6 

84.18  om 

12.8  0.3 

49.74  0.05 

600  34, 

28 

4.08  0.13 

69.6  3.8 

84.19  0.04 

lai  0.6 

49.69  0.00 

57.7  25 

Nov.     7 

3.90  0.02 

65.8  3.7 

34.23  0.10 

ia6o.8 

49.69  0.05 

55.2  3« 

17 

a92  0.18 

62.1  3.8 

34.33  0.16 

14.4  1.1 

49.74  0.10 

S2.6  2.8, 

27 

4.10  0.92 

58.3  3.6 

34.49  0.20 

15.5  1.2 

49.84  0.16 

^.8  8.9. 

Dec     7 

4.42  0.47 

54.7  34 

34.69  0.24 

ia7  IJ} 

50.00  0.21 

46.9  39, 

17 

4.89  0.60 

51.3  3.1 

84.98  0.27 

17.9  IS 

50.21  0.25 

44.0  89 

27 

5.49  0.71 

48.2  2.5 

85.20  0.30 

19.4  1.7 

50.46  0.29 

41.1  8.7 

37 

6.20 

45.7 

35.50 

21.1 

50.75 

sa4     1 

Hon.— 

Before  th»2aa  or  M 

•MhthoSMeiMl 

dqroftlMStoithbi 

iEiM.tik.aUM 

wl(NI.:4^tcrtlwllii 

Bltaa; 
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OF  THB  FBINCIPAL  HXBD  STABS,  FOB  THE  UFFKB 
TBANSrr  AT  WASEDIOTON. 

OteMd 

a  Smumana. 

C  UtM  lOnoci*. 

^SooipiL 

iri«h>  tiMwioii 

VK-Nrnth. 

Dh.  IIML 

BigiikifHUtak 

Dm.  ami*. 

h       m 

15  37 

6  51' 

k      a 

15  48 

t^ii 

15  57 

19  25' 

Jaa.      1 
11 
21 
31 

F«b.  10 

25I39  0.90 
2&.69  0.30 
2&99  0.S1 
36.30  0.31 
26.61  0.» 

4d^i  s!i 

4a0l.9 
41.1  1.6 
39.5  M 
Sai  1.1 

6l'.lS  MS 
61.91  0.91 
62.62  14>1 
63.83  14)6 
64.91  1J3 

«£7£e 

49.9  341 
47.7  1.7 
46.0  14) 
45.0  0.4 

21.56  041 
21.67  048 
32.19  044 
22.53  044 

23.87  043 

31^5  14 

32.5  1.1 

28.6  1.1 

24.7  1.1 

36.8  1.1 

30 

Miirah2 

12 

22 

April    1 

26.92  0.30 
27.22  0.38 
27.60  OJB 
27.75  OJB 
27.98  OJn 

37.0  0.6 
86.2  0.4 
35.8  0.0 
3&80.4 
36i2  0.7 

66.08  14)6 
67.11  14)0 
6&11  0.03 
69X»  0.84 
69.67  067 

44.60.3 
44^  14) 
45.9  IS 

47.5  8.1 

49.6  34 

23.20  048 
23.02  041 
23.88  048 
24.11  047 
24.36  045 

36.9  14 
27.9  04 
28.8  04 
29.6  04 
8O2  04 

11 
21 
Uaj     1 
11 
21 

28.19  0.18 
28.37  0J5 
2NJ>2  0.1a 
28.64  04» 
28.73  0-or 

86.9  0.9 
37.8  IJO 
88.8  1.9 
40.0  1.3 
41.3  1.5 

70.54  04S0 
71.04  0.33 
71.37  0.14 
71.51  04)5 
71^46  OJK 

82J2  34 
55.1  3.1 
5a2  34i 
61.4  34 
64.7  34 

24.63  048 
24.85  0.19 
25.04  0.16 
25i20  0.13 
25.38  0.10 

80.7  0.4 
81.1  04 
81.3  04 

81.5  0.1 

31.6  0.1 

31 

June  10 
20 

ao 

July    10 

28.80  0J03 
28.63  0.00 
28.83  OJB 
28.80  0.06 
28.74  040 

42.8  1.5 
44.3  1.3 
45.6  14 

46.8  1.1 

47.9  IJH 

71.20  0.43 
70.78  0416 
7022  0.70 
69.52  044 
66.68^  04M 

67.9  34 

70.8  3.7 
78.5  3.4 

75.9  14 
77.8  14 

25.43  047 
25.50  043 
25.53  040 
25.53  043 
25.60  047 

31.7  ao 
31.7  0.1 
31.6  0.1 
31.5  04 
81.3  04 

20 
80 
Ang.    9 
19 
29 

28.65  0.11 
2&54  0.13 
28.41  0.15 
2&26  0.16 
28.10  0.16 

48.9  0.8 
^.7  0.6 
50.3  03 
50.8  0.3 
51.1  M 

67.74  1413 
66.71  14)0 
65.62  1.13 
64.50  1.14 
63.36  I.IS 

79.3  14 
80.3  04 
80.8  04 
80.8  04 

ma  1.1 

25.43  0.10 
35.33  0.13 
35^20  0.15 
35.06  0.16 
24.89  0.16 

81.1  04 
30.9  04 
30.6  04 

30.8  0.4 

29.9  0.4 

S«pt.    8 
18 
28 

Oct.      8 
18 

27.94  0.14 
27.80  0.13 
27.67  0.10 
27.57  OJff 
27.60  OJM 

51.1  0.9 
50.9  0.4 
50.5  0.7 
49.80.9 
48.9  1.1 

62.24  1.07 
61.17  14)3 
6015  0.93 
59^28  0.79 
58.44  0.66 

79.1  14 
77.6  84 
75.6  8.4 

73.2  34 
704  34 

24.73  0.15 
34.58  0J5 
34.43  0.18 
34.31  048 
34^  0.04 

29.5  04 

39.0  04 
38.5  04 

28.1  04 
27.7  0.3 

28 

Nov.    7 

17 

27 

Dec.     7 

37.46  OJa 

27.47  0J06 
27.53  0.11 
27.64  0.17 
37.81  0.90 

47.8  1.4 
46.4  1.6 
44.8'  1.9 

42.9  34) 
4a9  3.1 

67.79  047 
57.33  0.38 
67.04  0.10 
56.94  0.10 
67.04  0.30 

67.3  34 
63.7  34 
60.1  3.7 

56.4  34 
^.6  34 

34.19  041 
34.30  045 
34.25  0.13 
34.37  0.17 
34.54  040 

27.4  04 
27.2  04 
27.2  04 
27.4  04  1 
27.8  04  1 

17 
27 
87 

28.01  0.94 
28.25  0.38 
28.53 

3&8  3.1 
36.7  9.3 
34.5 

67.34  0.60 
97.84  04i6 
58.52 

49.3  3.4 
45.9  34 
42.9 

34.74  045 
34.99  040 
36.39 

28.4  0.7 
29.1  04 
30.0 

lAa. 

ItoaUoCiiMab 

Mli««iiiirtth.aM 

■Mlllh.*(/lMll 

MllMBNiDO.. 
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AiPARiarr  flacbs  of  im  nmciPAi^  vdosb  stalls,  tor  ^the  ijfpeb 

HBtAKSIT  AT  WASHmeTON. 

8id«Nal 
Dajoftba 

UODth. 

aOpHi 

UgMAiMMlW. 

UCHI. 

Dw.  Ami*. 

a  SCOBTII. 
{Ankats.) 

^Dfftc^is. 

mg^A*.-.^ 

!,«.*-». 

Bight  Aaeeiuta. 

DscNortL 

h        m 

16     7 

3°  20' 

16  20 

26°    i 

16  22 

61  49' 

Jan.      1 
11 
21 
31 

Feb.    10 

3.76  0.27 
4.03  0.30 
4^  0.31 
4.64  0.31 
4.95  0.31 

•/a  i".6 

8.7  1.6 

las  1.5 

11.8  1.3 
13.1  1.1 

53.28  0.30 
53.58  0.33 
53.91  0.35 
54.26  0.35 
54.61  0.35 

14.6  0.6 

15.2  0.6 
15.8  0.7 
16.5  0.8 

17.3  0.8 

5.46  0.35 
5.81  042 
6.28  047 
6.70  0.50 
7.20  0.52 

26^2.7 
24.12.1 
22.0  U 
204  M 

20 

Marcli2 

12 

22 

April    1 

5.26  0.31 
5.57  0.29 
5.86  0.28 
6.14  0.25 
6.89  0.23 

14.2  0.8 
15.0  0.5 
15.5  0.3 

15.8  0.1 

15.9  042 

54.96  0.34 
55^  0.33 
55.63  0.31 
55.94  0.30 
56.24  0.28 

18.1  0.8 
18.9  0.8 
19.7  0.8 
20.5  0.7 

21.2  0.7 

7.72  0.52 
8.24  0.50 
8.74  046 
9.20  043 
9.68  0.38 

194  OJ 
19.HM 

19.5  1.1 

20.6  14 
22J2U 

11 
21 
May      1 
11 
21 

6.62  0.21 
6.83  0.18 
7.01  0.16 
7.17  0.13 
7.30  0.09 

15.7  0.5 
15.2  0.7 
14.5  0.6 
13.7  0.8 
12.9  0.9 

56.52  0.25 
56.77  0.22 
56.99  0.20 
67.19  0.17 
57^  0.13 

21.9  0.6 
22.5  0.5 
23.0  04 
23.4  0.4 
23.8  04 

10.01  0.33 
10.84  0.26 
10.60  0.18 
10.78  0.10 
10.88  0.03 

24.4  S4 
27.0  341 
90AS.2 
33ii3J 
S6.4  34 

31 

Jufee  10 

20 

80 

July    10 

7.39  0.07 
7.46  0.04 
7.50  0.00 
7.50  0.04 
7.46  0.07 

12.0  1.0 

11.0  0.9 

10.1  0.9 
9.2  0.8 

8.4  0.8 

5749  0.09 
57.58  0.06 

57.64  0.02 
57.66  0.01 

57.65  0.06 

24.2  0.3 
24.5  0.3 
24.8  0.3 
25.1  0.2 

25.3  0.1 

10.91  0.04 
10.87  0.12 
10.75  0.20 
10.55  0.26 
10.29  0.31 

89.7  M 
42.9  M 
45.9  3.9 
48.8M 
6Utl 

20 
80 
Aug.     9 
19 
29 

7.39  0.09 
7.80  0.12 
7.18  0.14 
7.04  0.15 
6.89  0.16 

7.6  0.7 
6.9  0.6 
6.3  0.5 
5.8  0.3 
5.5  0.2 

57.59  0.10 
57.49  0.13 
57.36  0.15 
57.21  0.17 

57X)4o.ie 

25.4  0.0 
25.4  0.1 
25.3  042 
25.1  0.3 
24.8  04 

9.98  0.35 
9.68  0.39 
9.24  0.43 
8.81  046 
8.35  047 

53.5  1.5 
65.0  W 
56jQ«« 

56.6  0.2 
56.8  0.2 

Sept    8 
18 

28 
Oct      8 

18 

6.73  0.15 
6.58  0.15 
6.48  0.12 
6.31  0^ 
6.22  0.05 

5.3  0.2 
5.1  0.0 
5.1  0.2 
5.3  0.4 
5.7  0.6 

56.86  0.17 
56.69  0.16 
66.58  0.14 
56.39  0.11 
56iS8  0.06 

24.4  0.5 
23.9  0.5 
23.4  0.6 
22.8  0.6 
22.2  0.7 

7.88  0.45 
7.43  0.44 
6.99  040 
6.59  0.35 
6.24  0.129 

56.«e.8 
55.8  13 
64J2A 
52AM 
6a0  2.7 

.     28 

Vm.    7 
17 
27 

Dec     7 

6.17  0.00 
6.17  0.04 
6.21  0.10 
6.81  0.14 
6.45  0.18 

6.3  0.8 
7.1  0.9 

8.0  1.1 

9.1  1.3 
10.4  14 

56.22  0.01 
56.21  0.04 
66i35  0.09 
56.34  0.15 
5649-0.20 

21.5  0.6 
20.9  04 
20.5  0.3 
20.2  0.2 
20.0  0.0 

5.9fe  0.22 
5.73  0.14 
6.59  0.03 
5.56  0.06 
5.62  0.13 

47.3  M 
44JI3.4 
40.9  U 
87.3  3.7 

17 
27 
87 

6.68  0.123 
6.86  0.26 
7.12 

11.8  1.6 
ia4  1.6 
15.0 

66.69  0^ 
56.98  0.29 
57.22 

20.0  0.3 
20.3  0.5 
20.8 

6.75  0.22 
6.97  0.32 
6.29 

S9.9  34 
S6J3J 
S3.0 

Non.^ 

IMmftottlvrfl 

bMhtheflMmri 

teftiTtteMMIhb 

|glBlft*tlM«M«l 

Ml  Oh.  V^  tiM  M «ii  Noon  i 
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AEVAIXmt  riiAGBS  OF  THE  FBQiCIPAI.  WSXXD  STABS.  VOB  TBX  JJSVVB. 
TBuUiSIT  AT  WASBINQXOK. 

BUmiI 

OVOftlM 

Miaih. 

•  TringnU  Anttnlis. 

t  Una  MiDoria. 

V^kiomtm. 

DM.aM<iib 

«mJmm^ 

Dm.  MM*. 

HlgbUMW^W 

Dw-JVurtik. 

16  83 

68' 45' 

17    0 

82°  Id' 

17     8 

14  31^ 

Jan.      1 
11 
21 
81 

Feb.  10 

57.75  Ma 

68jan  OSS 

59.06  0.75 
59.81  0.77 
60.58  0.78 

5^  I'^e 
51.8  1.3 
50.6  0.6 
49.8  0.3 
49.5  04) 

9.89  0.68 
10.57  0.96 
11.52  IJ» 
12.72  140 
14.12  14S4 

2Sil0  3ls 

18.8  3.8 
16.0  8.3 
ia7  1.8 

11.9  1.3 

18.22  0.33 
18.45  0.35 
18.70  0.37 
18.97  0.39 
19.26  0.30 

56^8  3^ 

54.6  3.1 
52.5  1.8 

50.7  1.6 
49.1  t.3 

20 

Kncli2 

12 

22 

April    1 

61.86  0.79 
62.15  0.77 
62.92  0.74 
63.66  0.70 
64.36  0.66 

49.5  04 
49.9  0.6 
60.7  IJl 
51.9  1.6 
53.5  1.9 

15.66  1.61 
17.27  1.60 
18.87  14S5 
2042  146 
21.68  1.33 

ia7  0.7 
10.0  04) 

10.0  0.7 
10.7  14 

12.1  1.9 

19.56  0.30 
19.86  0.30 
20.16  0.39 
20.45  0.38 
20.73  ©.as- 

47.9  0.8 
47.1  04 

46.7  0.1 

46.8  OA 
47.8  0.9 

11 

21 

lf«7     1 

11 
21 

95M9J59 
65.61  0.5S 
66.13  0.43 
66.56  0.36 
66.92  0.27 

5&AM 

57.4  S.3 
59.6  34 
62.0  3.5 

64.5  S4> 

23.20  1.18 
24.32  0.68 
25.20  0« 
25.82  0.34 
26.16  04» 

14.0  8.3 

16.3  8.8 

19.1  3.1 

22.2  3.3 

25.4  3.3 

21.00  0.81 
21.24  0.33 
21.47  OJW 
21.67  0.17 
21.84  0.14 

48.2  1.3 
49.5  1.6 
51.1  1.8 
52.9  1.9 
54.8  2.0 

31 

Jape  10 

20 

30 

Jal7   10 

67.19  Oi.18 
67.37  046 
6745  O.0S 
6742  0.13 
67.29  0.39 

67.1  3.6 
69.7  34 
72.1  8.3 

74.4  8.1 

76.5  1.9 

26.21033 
25.98  080 
2548  075 
24.78  14)0 
23.78  1.81 

2a7  8J 

82.0  3.1 

85.1  84) 
38.1  8.7 
40.8  8.3 

21.98  0.11 
22.09  04)6 
22.17  04)3 
22il0  0410 
22JM)04)5 

56.8  3.1 

58.9  8.0 
60.9  24) 
62.9  1.8 
64.7  1.6 

20 
30 
Aug.    9 
19 
29 

67.07  0.30 
66.77  0J6 
66.41  0.43 
65.96  0.46 
6&J6Q  0.50 

784  145 

80.0  1.1 

81.1  0.7 
81.8  0.3 
82.1  0.3 

22.52  141 
21.11  14S8 
19.58  14i8 
17.85  1.7T 
16.06  1^ 

43.1  34) 
45.1  14i 
46.6  14) 
47.6  0.5 
48.1  0.1 

22.15  04)8 
22.07  0.11 
21.96  0.14 
21.82  0.17 
21.65  0.18 

66.3  1.5 

67.8  1.2 
69.0  0.9 

69.9  0.6 
70.5  04 

Sqit    8 
18 
28 

Ool.     8 
18 

65.00  0.50 
64.50  0.46 
64.02  0.41 
63.61  0.34 
63.27  0.35 

81.9  0.7 
81J2  1.3 
80.0  1.7 
78.8  34) 
76.3  8.3 

14.25  1.83 

12^1.88 

10.60  1.73 

8.87  IJS» 

7ii8l4S 

48.2  04> 

47.7  0.9 

46.8  14 
454  1.8 
43.6  3.5 

21.47  0.18 
21.29  0.19 
21.10  0.17 
20.93  0.14 
20.79  0.11 

704)  0.1 
71.0  0.3 
70.7  0.5 
70i)0.8 
69.4  1.2 

28 

Nor.    7 

17 

27 

D»     7 

63.02  0.14 
62.88  0.01 
62.87  0.11 
62.98  0413 
63J»1  0.36 

741  84 

71.7  8.6 
69.1  8.7 
664  84; 

63.8  84 

5.85  1.83 
4.68  0.99 
8j64  0.75 
2^046 
248  0.11 

41.1  84) 

38.2  34) 
35.2  3.3 
32.8  34 
28.6  3J> 

20.68  04)8 
20.60  04)3 

20.57  04)1 

20.58  04)6 
20.68  0.11 

68.2  14 
66.8  1.7 

65.1  1.9 

63.2  2.1 
61.1  8^ 

17 
27 
37 

63.67  047 
64.04  0.56 
64.62 

61.4  8.1 
59.3  1.8 
57.6 

2.32  0.33 
2.55-0.53 
3.08 

25.1  Z£ 
21.6  3.3 
18.8 

20.74  6.17 
20.91  0.80 
21.11 

58.9  2.3 
56.6  3.3 
54.3 

•«« 

ttacManiank 

»k«lM«tth>aUi 

««l«|.l0r»tl 

MlfwaMoia. 
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FIXED   STARS,    1861. 


APPABBNT  PLACES  OF  THE  PRINCIPAL  BIXBD  STABS,  FOB  THE  UFPEB 
TRANSIT.  AT  WASHINGTON. 

SldANal 

fi  Draconis. 

a  OphiuOhi. 

oOctuti*.                  1 

DtjofttM 
Month. 

Dw.Jlbr<A. 

KW-A«-». 

DacMrtt. 

Dw.  &mL 

h       m 

17  27 

52  28 

h        m 

17  28 

12°  39 

17 

89  16 

Jan.      1 
11 
21 
31 

Feb.    10 

15.97  0.21 
16.18  0.27 
16.45  0.33 
16.78  0.36 
17.14  0.39 

6919  s'!3 

ees  3.1 

63.5  2.8 
60.7  8.3 

58.4  1.6 

28.56  0.21 
28.77  0.S4 
29.01  0.26 
29.27  OJW 
29.55  0.29 

*h  S.2 
41.5  S.0 
39.5  1.7 
37.8  1.5 
36.3  1.2 

48  47.63  1041 

48  58.04  13.25 

49  11.29  15.66 
49  26.94  17.61 
49  44.55  10.12 

86.9  S.7 
34.2  24 

29.8  14 

20 

March  2 

12 

22 

April    1 

17.53  0.41 
17.94  0.42 
18.36  0.41 
18.77  0.39 
19.16  0.36 

56.8  U) 
55.8  0.4 
55.4  0.3 
55.7  0.9 
56.6  1.5 

29.84\o.29 
aO.lS  0.30 
30.43  040 
30.73  0.29 
31.02  0.27 

35.1  0.9 

34.2  M 
38.8  0.0 
33.8  0.4 

SO    3.67  20.17 
50  23.84  20.76 

50  44.59  20.84 

51  5.48  2048 
51  25.91  19.70 

28.4  1.0 
27.4  0.5 
26.9  M 
26.9  04 
27.3  0.9 

11 
21 
May     1 
11 
21 

19.62  0.34 
19.86  0.31 
20.17  0.26 
20.43  0.20 

20.63  0.15 

58.1  2.0 
60.1  8J> 
62.6  2.9 

65.5  3.1 

68.6  3.3 

31.29  0J» 
31.55  0.23 
81.78  0.21 
81.99  0.19 
32.18  0.17 

35.0  1.2 
86J3  1.6 
87.7  1.7 
39.4  1.9 
41.3  2.0 

51  45.61  18.56 

52  4.16  17.00 
52  21.16  15.10 
52  36.26  12.91 
52  49.17  10.44 

28.2  1.3 
29.5  1.8 

31.3  2.1.. 

33.4  24 
35.8  2.8 

31 

June  10 

20 

30 

July    10 

20.78  0.10 
20.88  0.03 
20.91  0.03 
20.88  0-08 
20.80  0.15 

71.9  3.3 
75.2  3.3 

78.5  3.2 
81.7  3.0 
84.7  2.7 

32.35  0.14 
32.49  0.09 
32.58  0.05 

32.63  0.01 

32.64  0.02 

43.3  2.0 
45.3  2.0 
47.3  M 
49.3  1.9 
51.2  1.6 

52  69.61    7.73 

53  7.84    4.86 
53  12.19    1.88 
58  14.07    1.17 
53  12.90    4.12 

38.6  3.0 
41.6  3U> ! 
44.6  M 
47.6  34) 
50.6  2.8 

20 
30 
Aug.     9 
19 
29 

20.65  0.21 
20.44  0.25 
20.19  0.28 
19.91  0.31 
19.60  0.34 

87.4  2.4 
89.8  2.0 
91.8  1.5 
93.3  1.0 
94.3  0.6 

32.62  0.07 
32.55  0.10 
32.45  0.13 
32.32  0.16 
32.16  0.18 

52.8  14 
54.2  1.2 
55.4  IJO 
56.4  0.7 
57.1  0.4 

53    8.78    6.92 
53     1.86    9.55 
52  52.31  11.88 
52  40.43  13.77 
52  26.66  15.17 

534  24 
56.0  2.3 
58.3  1.9 
60.2  1.5 
61.7  0.9 

Sept    8 
18 
28 

Oct      8 

18 

19.26  0.35 
18.91  0.36 
18.55  0.34 
18.21  0.31 
17.90  0.28 

94.9  0.1 
95.0  0.4 

94.6  0.9 

93.7  1.4 

92.8  1.9 

31.98  0.18 
31.80  0.18 
31.62  0.17 
81.45  0.15 
31.30  0.13 

57.5  0.2 
57.7  0.1 

57.6  0.3 
57.3  0.7 
56.6  1.0 

52  11.49  16.00 
51  55.49  16.27 
51  39.22  15.87 
51  23.35  14.82 
51    8.53  13.14 

62.6  0.3 
62.9  0.3 

62.6  0.9 

61.7  14  1 
60.3  2A 

28 

Not.     7 

17 

27 

Dec.     7 

17.62  0.23 
17.39  0.16 
17.23  0.10 
17.13  0.05 
17.08  0.03 

90.4  2.4 

88.0  2.7 
85.3  3.0 
82.3  3.2 

79.1  3.5 

81.17  0J» 
31.08  0.04 
31.04  OJW 
31.04  0.04 
31.08  0.09 

55.6  1.2 
54.4  1.5 
52.9  1.7 
51.2  2.0 
49.2  2.1 

50  55.39  10.92 
50  44.47    8.25 
SO  36.22    5.20 
50  31.02    1.% 
50  29.17    1.59 

58.3  84 
553  2.9 
5a0  3J2 
49.8  3J 
46J&3.3 

17 
27 
37 

17.11  0.11 
17.22  0.18 
17.40 

75.6  3.6 
72.0  3.4 
68.6 

31.17  0.14 
31.31  0.19 
31.50 

47.1  2.2 
44.9  2.1 
42.8 

SO  80.76    5.00 
SO  85.76    8.27 
50  44.03 

48.2  3.3 
39.9  3.S 
36.7        t 

Now— 

Bdbi««lM2U«r] 

llHoliilMaMaM 

aUtif  ata»1lm* 

IhlMlhMttth. 

■MifHiflh.«tartb*lin 

.-,     1 

FIX£D   STARS,    1861. 


289 


APFARKNX  PLACES 

OF   THE  PRINOIPAT,   FIXED    STABS,  FOB   THE   tJPPEB      | 

TBANSIT   AT   WASHINGTON. 

BMttwl 
DtjortiM 

r  DsAooMis. 

^' Sagitterii. 

aliTRM. 

{Vegfa,) 

Month. 

WgfctAWlbB, 

nee.  ilfeftA. 

Bee.  Sbitf*. 

Bight  AMSBrfML 

Dee.  North. 

h        at 

O            1 

h       m 

0            1 

h        m 

O             1 

17  53 

51  29 

18    5 

21     5 

18  32 

38  39 

Jan.      1 

21*10  0.17 

75.5  M 

26.68  OJSXi 

82'.7  0.2 

12.84  0.14 

IS'IO  3.2 

11 

21.27  0.S3 

72.1  8.1 

26.88  0.24 

82.9  0.1 

12.98  0.17 

14.8  2.9 

21 

21.50  0.39 

69.0  2.9 

27.12  0.26 

33.0  0.2 

13.15  0.21 

11.9  2.7 

31 

21.79  0.33 

66.1  2^ 

27.38  OJas 

83.2  0.2 

13.36  0.25 

9.2  2.4 

Fd>.  10 

22.12  0.36 

63.6  1.9 

27.66  0.30 

83.4  0.2 

ia61  0.29 

6.8  1.9 

20 

22.48  040 

61.7  1.2 

27.96  0.33 

33.6  0.0 

13.90  0.31 

4.9  1.4  ' 

Mfadi2 

22.68  0.41 

60.5  0^ 

28.29  0.33 

33.6  0.0 

14.21  0.33 

8.5  0.9 

12 

28.29  0.40 

59.9  0.0 

28.62  0.32 

83.6  0.1 

14.54  0.33 

2.6  0.3 

22 

2S.«9  040 

59.9  0.6 

28.94  0.31 

83.5  0.2 

14.87  0.34 

2.3  0.2 

April    1 

24.09  0.38 

60.5  IM 

29.25  0.30 

33.8  0.3 

15.21  0.34 

2.5  0.8 

11 

24.47  044 

61.7  1.8 

29.55  0.31 

33.0  0.3 

15.55  0.32 

3.3  1.4 

21 

24.81  0.33 

63.5  2^ 

29.86  0.30 

82.7  0.4 

15.87  0.31 

4.7  2.0 

May     1 

25.14  0.29 

65.9  2.8 

80.16  0.28 

32.3  0.3 

16.18  0.29 

6.7  2.4 

11 

25.43  0.S4 

68.7  3.0 

80.44  0.25 

82.0  0.4 

16.47  0.26 

9.1  2.7 

21 

25.67  0.19 

71.7  3.1 

80.69  0.22 

81.6  0.4 

16.73  0.22 

11.8  2.9 

31 

25.86  0.13 

74.8  3.3 

80.91  0.19 

31.2  0.3 

16.95  0.18 

14.7  3.0 

Jane  10 

35.99  ojrr 

78.1  3.4 

81.10  0.16 

80.9  0.3 

17.13  0.14 

17.7  3.1 

20 

26.06  O.0S 

8L5  ZA 

81.26  0.12 

30.6  0.2 

17.27  0.09 

20.8  3.2 

30 

26.08  0.05 

84.9  3.1 

81.38  0.08 

30.4  0.2 

17.36  0.04 

24.0  3.1 

Jal7    10 

26X13  0.11 

88.0  2.9 

31.46  0.03 

80.2  0.1 

17.40  0.02 

27.1  2.9 

20 

25.92  0.16 

90.9  2.6 

81.49  0.03 

80.1  0.0 

17.38  0.06 

30.0  2.8 

30 

25.76  O.SS 

93.5  2.2 

81.46  0.07 

80.1  0.0 

17.32  0.11 

32.8  2.5 

Ang.     9 

25.54  0.96 

95.7  1.8 

81.39  0.10 

30.1  0.0 

17.21  0.15 

35.3  2.0 

19 

25.28  0.30 

97.5  1.6 

81.29  0.12 

30.1  0.0 

17.06  0.19 

37.3  1.6 

29 

24.98  04S 

99.0  1.0 

81.17  0.15 

80.1  0.1 

16.87  0.22 

38.9  1.2 

Sept.    8 

24.66  0.34 

1000  0.5 

81.02  0.17 

• 
30.0  0.0 

16.65  0.24 

40.1  0.9 

18 

24.32  0.34 

10a5  0.1 

80.85  0.19 

30.0  0.0 

16.41  0.27 

41.0  0.5 

28 

23.98  0.33 

100.4  0.6 

80.66  0.18 

30.0  0.1 

16.14  0.27 

41.5  0.0 

Oct.      8 

23.65  0.3S 

99.8  1.1 

80.48  0.16 

29.9  0.1 

15.87  0.24 

41.5  0.5 

18 

23.33  0.30 

98.7  1.6 

80.32  0.13 

29.8  0.2 

15.63  0.22 

41.0  1.0 

28 

23.03  0.86 

97.1  2.0 

80.19  0.10 

29.6  0.1 

15.41  0.20 

40.0  1.5 

Nov.     7 

32.78  0.80 

95.1  2.5 

30.09  0.06 

39.5  0.2 

15.21  0.16 

38.5  1.9 

17 

22.58  0.14 

92.6  2.8 

80.03  0.02 

29.3  0.1 

15.05  0.12 

36.6  2.3 

27 

22.44  0.07 

89.8  3.1 

30.01  0.04 

29.2  0.1 

14.93  0.07 

34.3  2.6 

Dec     7 

22.37  0.00 

86.7  3.3 

30.05  0.08 

39.1  0.0 

14.86  0.01 

31.7  2.8 

17 

33.37  0.07 

83.4  3.4 

80.13  0.13 

39.1  0.1 

14.85  0.05 

28.9  3.0 

27 

23.44  0.14 

80.0  3.5 

30.26  0.16 

29.2  0.1 

14.90  0.09 

25.9  3.1 

87 

23.58 

76.5 

30.44 

29.3 

14.99 

22.8 

- 

ItettAorifuBli 

itbcgliisattiiefydi 

n.iOh.H«f««li 

•  IfMaNoon. 
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FIXED   STARS,    1861. 


PRINCIPAL  FIXED  8TAS8,  FOR  THS 

UHPUt 

TRANSIT  AT  WASHINGTON. 

8id«Ntl 

/}  Lyra 

C  Aquiub. 

i  AqCIX.*.                    II 

DtjoftiM 

Month. 

Bight  AMMlOB. 

V».N&rtk. 

nS^AnmnOm. 

1)90.  NmtL 

BV>tA«e«d«. 

VtclTartk. 

h       m 

0            1 

h        m 

0            1 

h       m 

O             1 

18  44 

33  11 

18  69 

18  39 

19  18 

2  50 

Jan. 

1 

55.90  0.11 

68''.9  i9 

0.66  0.18 

8^4  S.0 

26l»6<K10 

23.9  1.4  , 

11 

56.01  0.16 

66.0  2.8 

^.78  0.15 

80^  1.9 

29.06  0.14 

22.6  1.3 

21 

56.17  0.21 

63.2  8.6 

0.93  0.19 

2&5  1.8 

29.19  0.18 

21.2  1.1  : 

31 

56.38  0.24 

60.6  2.3 

1.12  0.21 

26.7  1.6 

29.87  0.81 

20.1  0.9  1 

Feb. 

10 

56.62  0.26 

58.3  1.9 

1.33  0.24 

25.1  1.8 

29^6  0.83 

19.2  0.8 

20 

56.88  0.26 

56.4  1.3 

1.57  0.26 

83.9  0.9 

29.81  0^ 

184  0.6 

March  2| 

57.16  0.30 

55.1  0.9 

1.83  0^ 

23.0  0.5 

30.06  0.86 

17.8  0.3 

12 

57.46  0.32 

54.2  0.4 

2.11  0.29 

22.6  0.1 

30.81  dJtS 

17.6  0.1  1 

22 

57.78  0.33 

53.8  0.2 

2.40  0.29 

22.4  0.3 

30.59  0.30 

17.6  0.4 

April 

i    1 

58.11  0.33 

54.0  0.8 

2.69  0.30 

22.6  0.6 

30.89  0.30 

1&0  0.7 

11 

58.44  0.32 

54.8  1.3 

2.99  0.29 

23.2  1.1 

31.19  0.30 

18.7  1.1  1 

21 

58.76  0.29 

56.1  1.7 

3.28  0.28 

24.3  1.5 

31.49  0.38 

19.8  1.3  : 

Maj 

1 

59.05  0.28 

57.8  2.1 

3.56  0.28 

26.8  1.8 

81.77  04» 

21.1  1.5  ' 

11 

59.33  0.26 

59.9  2.5 

^.84  0.26 

27.6  S.0 

3SIM  0.87 

22.6  1« 

21 

59.59  0.24 

62.4  2.9 

4.10  0.23 

29.6  8.1 

32.82  0.36 

24J2  1.8 

31 

59.83  0.20 

65.3  3.0 

4.33  0.21 

81.7  8.3 

32.58  0.83 

86.0  1.9 

June 

10 

60.03  0.15 

68.3  3.0 

4.54  0.18 

84.0  8.3 

32.81  0.30 

27i>  1.8 

20 

60.18  0.11 

71.3  3.0 

4.72  0.14 

86.3  8.3 

33.01  0.16 

29.7  1.8 

30 

60.29  0.06 

74.3  8.9 

4.86  0.10 

88.6  8.2 

33.17  0.18 

81.5  1.7 

July 

10 

60.35  0.01 

77.2  2.8 

4.96  0.05 

40.8  8.0 

33.29  0.08 

33JiUS 

20 

60.86  0.04 

80.0  8.6 

5.01  0.00 

42S  14) 

33.87  04M 

84.8  1.4 

30 

60.32  0.09 

82.6  8.3 

5.01  0.04 

44.7  1.7 

3341  0.00 

86.2  IJI 

Aug. 

9 

60.23  0.13 

84.9  3.0 

4.97  0.08 

46.4  14 

3341  0.05 

374  IJO 

19 

60.10  0.16 

86.9  1.7 

4.89  0-11 

47.8  1.2 

33.86  0.10 

88.4  0.9 

29 

59.94  0.19 

88.6  1.3 

4.78  0.14 

49.0  0.9 

aSM  0.18 

89.8  0.7 

Sept 

8 

59.75  0.21 

89.9  0.9 

4.64  0.16 

49.9  0.7 

33.14  0.14 

4aoa5 

18 

59.54  0.23 

90.8  04> 

■4.48  0.19 

50.6  0.4 

33^0.16 

40.5  0.S 

28 

59.31  0.23 

91.3  0.1 

4Si9  0.19 

51.0  0.1 

32.84  0.17 

40.7  00 

Oct 

8 

59.08  0.23 

91.4  0.4 

4.10  0.18 

61.1  OJ 

32.e7  0.17 

40.7  05 

18 

58.85  0.21 

91.0  0.9 

3.92  0.15 

5a8  0.6 

32.50  0.16 

40.6  0.3 

28 

58.64  0.18 

90.1  1.3 

3.77  0.13 

5a2  0.9 

32.84  0.14 

40J2  0.5^ 

Nov. 

7 

58.46  0.15 

88.8  1.6 

3.64  0.11 

49.8  1.1 

32.20  0.11 

89.7  a7 ! 

17 

58.31  0.11 

87.2  1.9 

3.53  0.09 

48i2l.3 

32.09  0.07 

39.0  0.9  1 

27 

58.20  0.07 

85.3  8.3 

3.44  0.04 

46.9  1.5 

32.02  0.03 

88.1  1.1 

Dec 

7 

58.13  0.01 

8a0  8.6 

a40  0.01 

454  1.7 

31.99  040 

874)  1.1 

17 

58.12  0.04 

80.4  8.9 

3.41  0.05 

43.7  1.9 

31.99  0.04 

86.9  1.8 

27 

58.16  0.10 

77.5  8.9 

3.46  0.10 

41.8  8.0 

32.08  0.06 

84.7  1.3 

37 

58i26 

74.6 

3.56 

3§.8 

32.11 

83.4 

Nor.— 

Beftrnthettdom 

«Dhih«fll4B«nl 

^jifttbmUmAh 

'^— - 
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APPAfiEI^  PLACES 

OP  THB  FEINCIPAL  FIXESD   STABS^  BOS  TSB  HPFSS 
TRA58IT   AT   WASHINGTOIL 

ffidenia 
SftyofUie 

Y  Aquils. 

a  Aquius. 
(AUair.) 

fi  Aqm&s. 

Honfli. 

BWktAsMOiion. 

Jko^NartL 

nk^Arnmniim. 

lho.Nimtk. 

iHi»t  iiwwiwi 

Dn.jr«rM. 

h       m 

19  39 

10  16 

19    43 

8°  3d 

19  48 

6°    3' 

Jan.      1 
11 
31 
31 

Fek   10 

1              8 

38.60  0.08 
38.68  0.12 
38.80  0.15 
38.95  0.18 
39.13  0^ 

36''.6  l!7 
34.9  1.6 
33.3  1.6 
31.7  1.4 
30.3  1.1 

d9'.64  0.06 
59.72  0.11 
59.83  0.15 
59.98  0.18 
60.16  0.20 

13''.7  IS 

11.1  1.5 

9.6  14> 

8.1  1.3 
6.8  0.9 

2&70  o.or 

28.77  0.11 
38.88  0.14 
39.03  0.17 
29.19  0.20 

43'!l  1.4 

40.7  14 
39.3  1.3 
38.0  1.2 

36.8  0.9 

30 

UarA2 

12 

32 

A|ml    1 

39.33  0.23 
39.56  0.25 
39.81  0.27 
40i)8  0.29 
40.37  0.30 

29.2  0.8 
28.4  0.5 
27.9  0.1 
27.8  0.3 
28.1  0.7 

60.36  0.23 
60.50  0.25 
60.64  0.27 
61.11  0.28 
61.30  0.90 

5.9  0.7 
&2  0.4 
4.8  0.1 
4.7  &3 
&.0  (K7 

39.39  0.23 
39.62  0.25 
29.87  0.27 
30.14  0.28 
Sa42  0^ 

35.9  0.6 
35.3  0.3 
35.0  00 
35.0  0.3 
35.3  0.7 

11 
31 
May     1 
11 
31 

40.97  0.30 
40.97  0.29 
41.26  0.29 
41.55  0.28 
41.83  0.27 

28.8^1.0 
29.8  1.3 
31.1  1.6 
32.7  1.9 
84.6  2.1 

61.69  0.30 
61.99  0.30 
62.29  0.30 
62.59  0.28 
62.87  0.26 

5.7  1J> 

6.7  lA 
&1  1.7 

9.8  1.8 
11.6  24) 

30.71  0;30 
31.01  0.30 
31.31  0.30 
31.61  0.28 
31.89  0.26 

36.0  1.0 
87.0  1.3 
38.3  1.6 
89.9  1.8 
41.7  1.9 

31 

Jane  10 

20 

30 

Jnl7    10 

42.10  0.24 
42.34  0.21 
42.55  0.18 
42.73  0.13 
42.86  0.09 

36.7  2.2 
38.9  2.2 
41.1  2.2 

43.3  2.1 

45.4  2.0 

63.13  04M 
63.37  0.22 
6a59  0.18 
63.77  0.14 
63.91  0.10 

13.6  3.1 

15.7  8.8 
17.9  2.1 
2a0  8.1 
32.1  1.9 

32.15  0.25 
82.40  0.22 
33.62  0.19 
33.81  0.15 
93.96  0.10 

4a6  8.0 
45.6  2.0 
47.6  2.0 
49.6  1.9 
51.5  1.8 

30 
80 
Aug.    9 
19 
39 

42.95  0.05 
43.00  0.00 
43.00  0.04 

42.96  0.07 
42.89  0.11 

4nfA  1.9 
49.3  1.7 
51.0  1.5 
52.5  1.3 
53.8  1.0 

64.01  0.06 
64.07  0.02 
64.09  0.04 
64.05  0.09 
63.96  0.11 

34.0  1.8 
35.8  1.6 
37.4  1.4 
3a8  1.2 
SOU)  1.0 

83.06  0.06 

38.13  0.02 

33.14  0.03 
33.11  0.07 
33.04  0.11 

63.3  1.7 
55.0  1.5 
56.5  1.3 

57.8  1.1 

58.9  0.8 

18 

28 

Oct      8 

18 

^78  0.14 
42M  0.17 
42*47  0.17 
^30  0.17 
42.18  0.17 

54.8  0.7 
55.5  0.4 

55.9  0.1 
56.0  0.0 
56.0  0.3 

63.85  0.13 
63.72  0.16 
6a56  0.17 
6a39  0.17 
63.22  0.16 

31.0  0.7 
81.7  04 

32.1  OJSl 
32.3  0.0 
32.3  0.3 

33.93  0.13 
32.80  0.15 
33.65  0.16 
3249  M7 
83.33  0.17 

59.7  M 
60.3  0.4 

60.7  0.2 
60.9  0.1 

60.8  0.3 

28 

Nov.     7 
17 
27 

Dec     7 

41.96  0.15 
41.81  0.12 
41.69  0.10 
41.59  0.07 
41.52  0U)2 

55.7  0.5 

55.2  0.8 
54.4  1.1 

53.3  1.3 
52.0  1.4 

63.06  0.15 
62.91  0.12 
62.79  0.09 
62.70  0.06 
62.64  0.02 

32.0  0.5 
81.5  0.8 
8a7  1.0 
29.7  1.2 
28.5  1.3 

82.15  0.15 
32.00  0.12 
31.88  0.09 
31.79  0.06 
31.73  0.03 

60.5  0.5 

60.0  0.8 
59.2  1.0 
68.2  1.1 

57.1  148 

17 
27 
87 

41.50  0.02 
41.52  0.06 
41.58 

50.6  1.5 
49.1  1.7 
47.4 

62.62  0.01 

62.63  0.06 
6^69 

27.2  1.4 
25.8  1.5 
24.3 

81.70  0.01 

31.71  0.06 
81.77 

55.9  1.3 
54.6  14 
63.2 

■Aw 

IteSdariindi 

ttb«lM«ttti*8Ui 
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APPABBNT  PLACES  OP  THE  PRINCIPAL  FIXED  STAB8 

,  FOR  THK  TOPPKR       | 

TRANSIT 

AT  WASHINGTON. 

fildenal 

2  Untt  Ifinoris. 

0*  CAPRtOORKI. 

aPftvonia. 

Dajofthe 

Month. 

J>to.  North, 

Right  AflMOslon. 

Dec,  South. 

BIgfatAseeDalOB. 

Dm.&n(4. 

20 

88  53 

h        m 

20  10 

12°  58 

h        m 

20  14 

57  id 

Jan.      1 

m      B            8 
1  27.17    4.48 

42!0  3!o 

20.16  0.07 

2^.0  0.2 

37.43  0.07 

46.1  u  1 

11 

1  22.69    2.27 

39.0  3.1 

20.23  0.10 

26.2  0-2 

37.50  0.14 

37.7  2.4  ' 

21 

1  20.42    0.03 

35.9  3.2 

20.33  0.13 

26.4  0.2 

37.64  0.20 

35.3  3.5, 

31 

1  20.39    2.23 

32.7  3.1 

20.46  0.16 

26.6  0.0 

37.84  0.26 

32.8  2.5 ! 

Feb.    10 

1  22.62    4.87 

29.6  2.8 

20.62  0.20 

26.6  0.2 

38.10  0.32 

30.3  2^1 

20 

1  26.99    6.31 

26.8  2.6 

20.82  0.23 

26.4  0.3 

38.42  0.37 

27.9  U 

March  2 

1  33.30    7.96 

24.2  2.1 

21.04  0.23 

26.1  0.5 

38.79  0.41 

25.5  3.2 

12 

1  41.26    9.25 

22.1  1.6 

21.29  0.27 

25.6  0.7 

39.20  044 

23.3  1.9 

22 

1  50.51  10.18 

20.5  1.1 

21.56  0.28 

24.9  0.8 

39.64  047 

21.4  1.7 

April    1 

2     0.69  10.72 

19.4  0.5 

21.84  0.30 

24.1  1.0 

«).ll  0.51 

19.7  U| 

11 

2  11.41  10.85 

18.9  0.1 

22.14  0.30 

23.1  1.1 

40.62  0.51 

18i2  U , 

21 

2  22.26  10.55 

19.0  0.7 

22.44  0.31 

22.0  1.3 

41.18  0.51 

17.0  0.9 

Mar     1 

2  32.81     9.87 

19.7  1.3 

22.75  0.31 

20.7  1.3 

41.64  0.52 

16.1  OS  1 

11 

2  42.68    8.89 

21.0  1.8 

23.06  0.30 

19.4  1.4 

42.16  0.50 

15.5  0.3 

21 

2  51.57    7.66 

22.8  24 

23.36  0.30 

18.0  lA 

42.66  049 

15.3  0.1 

31 

2  59.23    6.17 

25.2  2.8 

23.66  0.28 

16.6  1.3 

43.15  046 

15.4  0.4  ' 

Jane  10 

3     5.40    4.50 

28.0  3.0 

23.94  0.25 

15.8  1.3 

43.61  041 

15.8  OJB ' 

20 

3     9.90    2.71 

31.0  3.2 

24.19  0.22 

14.0  1.2 

44.02  0.35 

16.6  1.2  1 

30 

3  12.61     0.86 

34.2  3.4 

24.41  0.18 

12.8  1.0 

44.37  0-29 

17.8  1.5 

July    10 

3  13.47    1.00 

37.6  3.4 

24.59  0.14 

11.8  0.8 

44.66  0.22 

19.8  14 

20 

3  12.47    2.83 

41.0  3.5 

24.73  0.10 

11.0  0.6 

44.88  0.15 

20.9  1.8 

SO 

3    9.64    4^1 

44.5  3.4 

24.83  0.05 

10.4  0.5 

45.03  0.07 

22.7  1.9  , 

Aog.     9 

3     5.03    6.28 

47.9  3.2 

24.88  0.00 

9.9  0.3 

45.10  0.02 

24.6  1.9 

19 

2  58.75    7^1 

51.1  3.0 

24.88  0.05 

9.6  0.2 

45.06  0.11 

26.5  1.9 

29 

2  50.94    9.20 

54.1  2.7 

24.83  0.09 

9.4  0.0 

44.97  0.17 

28.4  1.8 

Sept.    8 

2  41.74  10.43 

56.8  2.4 

24.74  0.11 

9.4  0.1 

44.80  0.22 

SOStlS 

18 

2  31.31  1142 

59.2  2.0 

24.63  0.14 

9.6  0.1 

44.58  0.26 

81.8  U ' 

28 

2  19.89  12.18 

61.2  1.6 

24.49  0.15 

9.6  0.2 

44.32  0^1 

33.1  1.0 

Oct      8 

2    7.71  12.68 

62.8  1.1 

24.34  0.16 

9.8  0.3 

44.01  0.33 

34.1  0.6: 

18 

1  55.03  12.93 

63.9  0.6 

24.18  0.17 

10.1  0.3 

43.68  0.33 

84.7  0.1 , 

28 

1  42.10  12.84 

64.5  0.0 

24.01  0.15 

10.4  0.3 

43.35  0.31 

34.8  0.3 

Nov.     7 

1  29.26  12.44 

64.5  0.6 

23.86  0.12 

10.7  0.3 

43^04  0.27 

34.5  0.7 

17 

1  16.82  11.74 

63.9  1.0 

23.74  0.10 

11.0  0,3 

42.77  0.23 

33.8  1.0  1 

27 

1     5.08  10.68 

62.9  1.6 

23.64  0.06 

11.3  0.3 

42.54  0.18 

32.8  1.4 

Dec     7 

0  54.40    9.30 

61.3  2.0 

23.58  0.03 

11.6  0.3 

42.36  0.14 

31.4  1.7  i 

17 

0  45.10    7.63 

59.3  2.5 

23.55  0.0O 

11.9  0.3 

42.24  0.05 

29.7  2.1 

27 

0  37.47    5^ 

56.8  2.9 

23.55  0.04 

12.2  0.3 

42.19  0.03 

27.6  2.3  1 

37 

0  31.78 

53.9 

23.59 

12.5 

42.22 

25.3 

NOTM.— 

BefontheSBdofBfuchI 

»toaidaradda7 
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APPAKUNT  PLACES 

OF   THE  PBINCIPAL   FIXED   STABS,  FOB   THE   UPPEB      | 

TBANSIT   AT   WASHINGTON. 

aaotai 

a  Cyoni. 

61»Ctoni. 

K  CygDt 

Dajofthe 

Month. 

RiliitAMtiisloii. 

DecZV^t*. 

Bight  Asente. 

D»,N4»rtk. 

Bight  AMenslffii. 

Dee.JVortA. 

h        m 

O            1 

h        m 

O            1 

h       m 

O            1 

20  36 

44  46 

21     0 

38    3 

21     7 

29  39 

Jan.      1 

40.46  0.05 

7^4  218 

ao'.ii  0.03 

72'.2  h 

■               B 

0.70  0.04 

37!!6  ii 

11 

4041  0.01 

70.6  2.9 

39.08  0.00 

69.9  2.5 

0.66  0.01 

35.5  2.3 

21 

40.42  0^ 

67.7  2.9 

39.08  0.06 

67.4  2.6 

0.67  0.05 

33.2  2.4 

31 

40.50  0.13 

64.8  2.8 

39.14  0.11 

64.8  2.5 

0.72  0.09 

30.8  2.2 

Feb-   10 

40.63  046 

62.0  2.6 

39i25  0.14 

62.3  2.3 

0.81  0.13 

28.6  2.0 

20 

40.79  0.20 

59.4  2.3 

39.39  0.17 

60.0  2.1 

0.94  0.16 

26.6  1.8 

March  2 

40.99  0.25 

57.1  1.9 

39.56  0.22 

67.9  1.7 

1.10  0.20 

24.8  1.4 

12 

41.24  0.30 

55.2  1.3 

39.78  0.27 

56.2  1.1 

1.30  0^ 

23.4  1.0 

22 

41.54  0.33 

53.9  0.8 

40.05  0.30 

55.1  0.7 

1.53  0.26 

22.4  0.6 

April    1 

41.87  0.36 

53.1  0.3 

40.35  0.32 

54.4  0.2 

1.79  0.29 

21.8  0.1 

11 

42.23  0.36 

52.8  0*4 

4a67  0.35 

54.2  0.4 

2.08  0.31 

21.7  0.4 

21 

42.59  0.37 

53.2  0.9 

41.02  0.36 

54.6  0.9 

2.39  0.32 

22.1  0.9 

May     1 

42.96  0.37 

54.1  1.5 

41.38  0.36 

55.5  1.4 

2.71  0.33 

23.0  M 

11 

43.33  0.37 

55.6  2.0 

41.74  0.36 

56.9  1.9 

3.04  0.33 

24.4  1.8 

21 

43.70  0.36 

57.6  2.4 

42.10  0.35 

58.8  2.3 

3.37  0.33 

26.2  2.2 

31 

44.06  0.32 

60.0  2.8 

42.45  0.33 

61.1  2.7 

3.70  0.31 

28.4  2.5 

June  10 

44.38  0.28 

62.8  3.0 

42.78  0.30 

63.8  3.0 

4.01  0.28 

30.9  2.7 

20 

44.66  0.24 

65.8  3.3 

43.08  0.27 

66.8  3.2 

4.29  0.^ 

33.6  2.9 

30 

44.90  0.19 

69.1  3.4 

43.35  0.23 

70.0  3.3 

4.54  0.22 

36.5  3.0 

July    10 

45.09  0.13 

72.5  3.4 

43.58  0.17 

73.3  3.3 

4.76  0.17 

39.5  3.0 

20 

45.22  0.08 

75.9  3.4 

43.75  0.12 

76.6  3.3 

4.93  0.12 

42.5  2.9 

30 

45.30  0.02 

79.3  3.3 

43.87  0.07 

79.9  3.2 

5.05  0.07 

45.4  2.8 

Aug.     9 

45.32  om 

82.6  3.1 

43.94  0.02 

83.1  3.0 

5.12  0.03 

4a2  2.6 

19 

45.29  0.09 

85.7  2.8 

43.96  0.04 

86.1  2.9 

5.15  0.02 

50.8  2.5 

29 

45.20  0.14 

88.5  2.5 

43.92  0.08 

89.0  2.6 

5.13  0.06 

53.3  2.2 

Sept    8 

45.06  0.18 

91.0  2.2 

43.84  0.11 

91.6  2.3 

5.07  0.10 

55.5  1.9 

18 

44.88  0.21 

93.2  1.9 

43.73  0.15 

93.9  1.9 

4.97  0.14 

57.4  1.6 

28 

44.67  0.24 

95.1  1.4 

43.58  0.18 

95.8  1.6 

4.83  0.16 

59.0  1.2 

Oct      8 

44.43  0.25 

96.5  0.9 

43.40  0.20 

97.4  1.1 

4.67  0.17 

60.2  0,8 

18 

44-18  0^ 

97.4  04 

43.20  0.22 

98.5  0.6 

4.50  0.19 

61.0  OA 

28 

43.91  0.26 

97.8  0.0 

42.98  0.21 

99.1  0.1 

4.31  0.19 

61.4  0.0 

Nov.     7 

43.65  0.24 

97.8  0.6 

42.77  0.20 

99.2  0.3 

4.12  0.18 

61.4  0.4 

17 

43.41  0.22 

97.2  1.1 

42.57  0.17 

98.9  0.7 

3.94  0.16 

61.0  0.7 

27 

43.19  0.19 

96.1  1.5 

42.40  0.16 

98.2  1.0 

3.78  0.14 

60.3  1.1 

Dec     7 

43.00  0.15 

94.6  2.0 

42.24  0.13 

97.2  1.6 

3.64  0.11 

59.2  1.5 

17 

42.85  0.11 

92.6  2.3 

42.11  0.10 

95.6  2.0 

3.53  0.09 

57.7  1.8 

27 

42.74  0.08 

90.3  2.6 

42.01  0.05 

93.6  2.3 

3.44  0.05 

55.9  2.1 

37 

42.66 

87.7 

41.96 

91.3 

3.39 

53.8 

riltor 

UwSadofMHoh 

HlMgliisattheBldi 
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APPARENT  FI^ACES  OF  THE  FBINGIFAI.  IIXEB  STABS,  FOR  THE  UPPJUl      1 

TRANSIT  AT  WASHINGTON. 

Sideiml 

a  Cephxi. 

fi  Aquii^e. 

/}  Cbpihi.             II 

Day  of  the 

Month 

Right  IsoMMion. 

Deo.  ZViirtik. 

VOi^Ammkm. 

Dee.  fiSNrtA. 

Right  AMMiOB. 

DtcNcrtk. 

h        m 

O             1 

h       m 

O             1 

h       m 

0           1 

21  15 

61  59 

21  24 

6  10 

21  26 

69  56 

Jan.      1 

13.38  0.18 

63U  »!7 

14".27  ioi 

5<SL2'o.5 

47'.97  0.33 

77.8  is 

11 

13.20  0.12 

60.7  9.9 

UM  0.02 

50.7  0.4 

47.64  0.24 

75.3  2.8 

21 

13.08  0.04 

57.8  3.1 

14J28  0.06 

51.1  0.4 

47.40  0.13 

72.5  34 

31 

13.04  0^ 

54.7  3.1 

14.34  0.09 

51.5  0.2 

47.27  0-01 

69.3  3.3 

Feb.    10 

13.09  0.13 

5L6  3.1 

14.43  0.12 

51.7  0.1 

47.26  0.11 

66.0  34 

20 

13.22  0.20 

48.5  3.0 

14.55  0.14 

51.8  0.2 

47.87  0.23 

62.6  3.0 

Mareh2 

13.42  0.27 

45.5  3.6 

14.69  0.17 

51.6  0.4 

47.60  0.33 

59.8  i7 

12 

13.69  0.35 

42.9  2.1 

14.86  0.21 

51.2  0.6 

47.93  043 

57.1  2.4 

22 

14.04  042 

40.8  1.5 

15.07  0.23 

50.6  0.8 

48.36  0i)2 

54.7  1.9 

April    1 

14.46  047 

39.3  0.8 

15.30  0.25 

49.8  1.1 

48.88  0.59 

52.8  14! 

11 

14.93  0.49 

38^  0.4 

15.55  0.28 

48.7  1.3 

49.47  0^ 

51.6  0.7 

21 

15.42  0.52 

38.1  0.1 

15.83  0.30 

47.4  1.4 

50.11  0.69 

50.9  0.1 1 

May     1 

15.94  0.53 

38.2.  0.7 

16.13  0.31 

46.0  1.6 

50.80  0.70 

50.8  9.5 

11 

16.47  0.52 

38.9  1.4 

16.44  0.31 

44.4  1.7 

51.50  0.69 

51.3  U 

21 

16.99  0*52 

.40.3  2.1 

16.75  0.32 

42.7  1.9 

52.19  0.66 

52.5  1.7 

81 

17.51  0.48 

42^  2.5 

17.07  0.31 

40^  1.0 

52.85  0.62 

54.2  24 

June  10 

17.99  0.42 

44.9  2.8 

17.38  0.20 

38.9  1.8 

53.47  0.55 

56.4  2.7 

20 

18.41  0.34 

47.7  8.2 

17.67  0.26 

37  1  1.7 

54.02  047 

59.1  3.1 

30 

18.75  0.29 

50.9  34> 

17.93  0.23 

35.4  1.6 

54.49  0.39 

62.2  3.4 

July    10 

19.04  0.22 

54.4  3.6 

18.16  0.20 

33.8  1.4 

54.88  0.29 

65.6  3j6 

20 

19.26  0.15 

58.0  8.7 

18.36  0.16 

82.4  1.2 

55.17  0.19 

69iJ3.7 

30 

19.41  0.07 

61.7  3.7 

18.52  0.11 

31.2  1.0 

55.36  0^ 

72.9  3.8 

Aug.     9 

19.48  0.02 

65.4  3.6 

18.63  0.06 

30.2  0.8 

55.44  0U)3 

76.7  3.7 

19 

19.46  0.11 

69.0  3.5 

18.69  0.02 

29.4  0.7 

55.41  0.13 

804  3.7 . 

29 

19.35  0.18 

72.5  3.3 

18.71  0.02 

28.7  04 

55.28  Oi22 

84.1  3.5 

Sept.    8 

19,17  0.24 

75.8  3.0 

18.69  0.05 

28.3  0.3 

55.06  0.32 

87.6  34 

18 

18.93  0.28 

78.8  2.6 

18.64  0.09 

28.0  0.1 

54.74  040 

90.8  24 

28 

18.65  0.34 

81.4  2.2 

18.55  0.12 

27.9  0.1 

54.84  048 

93.7  2.5  I 

Oct      8 

18.31  0.38 

83.6  1.8 

18.43  0.13 

28.0  0.3 

53.86  0J5Q 

96.2  2^ 

18 

17.98  041 

85.4  1.2 

18.30  0.14 

28.3  04 

53.33  0^ 

98i2  1.6 

28 

17.52  0.42 

86.6  0.7 

18.16  0.14 

28.7  OJS 

52.77  0J>9 

99.8  14) 

Nov.     7 

17.10  0.41 

87.3  0.1 

18.02  0.13 

29.2  0.5 

52.18  0^ 

100.8  (M 

17 

16.69  0.40 

87.4  0.5 

17.89  0.13 

29.7  0.5 

51.58  0JS9 

101.2  0.1 

27 

16.29  0.37 

86.9  1.1 

17.76  0.11 

30.2  0.5 

50.99  0.57 

101.1  0.7 ! 

Dec     7 

15.92  0.33 

85.8  1.4 

17.65  0.08 

30.7  0.6 

50.42  0.62 

100.4  14  i 

17 

15.59  0.29 

84.4  2.0 

17.57  0.05 

31.3  0.6 

49.90  0.45 

99.1  1.4 

27 

15.80  0.23 

82.4  2.5 

17.52  0.02 

31.9  0.5 

49.45  0.87 

97.2  24  1 

87 

15.07 

79.9 

17.50 

32.4 

49.06 

94.9 

Note.— 
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APFABENT  PLACES 

OF   THB   PRINCIPAL   FIXED    STARS,  FOB  TAB   UPPER 
TRANSIT   AT   WASHINGTON. 

Montb. 

•  P<«Mi. 

a  AqUABII. 

aGrnis. 

Wili>*mii*.. 

1)90,  NmtL 

DM-AmcA. 

BWUAAMMlOB. 

Dee.  iSralA. 

k       m 

21  37 

9  14 

21  68 

0  59 

b       m 

21  59 

47°  37 

Jan.      1 
11 
21 
31 

Feb.  10 

21.45  0.03 
21.^  0.00 
21.42  0.04 

21.46  ojyr 
21.&3  0.10 

2519  l'.2 
24.7  1.3 
123.4  1.2 
22J2  1.1 
21.1  0.8 

88.67  0.03 

88.64  0.01 
88.63  0.02 

88.65  0.04 
88.69  0.08 

35I9  0.8 

36.7  0.7 
37.4  0.5 
37.9  0.4 

38.8  0.3 

27.43  0.07 
27.86  0.03 
27.83  0.00 
27.83  0.05 
27.88  0.11 

63*0  IS 

61.4  1.8 
59.6  2.1 

57.5  2.3 
55.2  S.4 

20 

March  2 

12 

22 

!    April    1 

21.63  0.13 
21.76  0.16 
21.92  0.19 
22.11  0.23 
22.33  0.25 

20.3  0.8 
19.5  0.5 
19.0  0.2 

18.8  0.2 
19.0  0.5 

88.77  0.12 
88.89  0.14 
89.03  0.17 
39i^  0.21 
39.41  0.24 

38.6  0.2 
38.8  0.1 

38.7  OA 
.   38.8  0.6 

37.7  0.9 

27.49  0.15 
27.64  0.20 
27.84  0.24 
28.08  0.27 
28.35  0.31 

52.8  2.6 
50iJ».7 
47.5  2.6 

44.9  2.6 
42.3  2.5 

11 
21 
May     1 
11 
21 

22.58  0.27 
22.85  0.29 
23.14  0.31 
23.45  0.31 
23.76  0.33 

19.5  0.9 
20.4  1.2 

21.6  1.5 
23.1  1.7 

.  24.8  2.0 

39.65  0.26 
39.91  0.28 
40.19  0.30 
40.49  0.31 
40.80  0.31 

36.8  1.2 

35.6  1.5 
34.1  1.6 
32.5  1.8 

30.7  1.9 

28.66  D.35 
29.01  0.39 
29.40  0.41 
29.81  i).42 
80.23  0.43 

39.8  2.4 
87.4  2J8 

35.2  1.9 

33.3  1.7 
81.6  1.3 

31 

Jane  10 

20 

80 

Jal^    10 

24.06  0.31 
24.89  0.38 
24.67  0.36 
24.93  0.23 
25.16  0.30 

26.8  2.2 
29.0  2.2 
31.2  2.3 
38.5  2.2 
35.7  2.2 

41.11  0.31 
41.42  0.30 
41.72  0.28 
42.00  0.26 
42.26  0.22 

28.8  2.0 
26.8  2.0 
24.8  2.1 

22.7  1.9 

20.8  1.7 

30.66  0.43 
81.09  0.41 
31.50  0.38 
31.88  0.35 
82.23  0.30 

30.3  1.0 
29.3  0.6 
28.7  0.2 

28.5  0.1 

28.6  0.5 

20 
80 
Aog.     9 
19 
29 

25.36  0.17 
25.63  0.13 
25.66  0.07 
25.73  0.03 
25.75  0.01 

37.9  2.1 

40.0  1.9 
41.9  1.7 
43.6  1.5 

45.1  1.3 

42.48  0.18 
42.66  0.14 
42.80  0.10 
42.90  0.05 
42.95  0.01 

19.1  1.5 
17.6  1.4 

16.2  1.2 

15.0  0.9 

14.1  0.7 

32.53  0.26 
82.79  0.20 
82.99  0.13 
83.12  0.06 
83.18  0.00 

29.1  1.0 
30.1  1.3 

31.4  1.5 
32.9  1.6 

34.5  1.8 

Sept    8 
18 
28 

Oct.      8 
18 

25.74  0.05 
25.69  0.09 
25.60  0.11 
25.49  0.13 
25J7  0.14 

46.4  1.0 
47.4  0.8 
48J2  0.6 
48.8  0.3 
49.1  0.0 

42.96  0.03 
42.98  0.06 
42.87  0.09 
42.78  0.11 
42.67  0.13 

18.4  0.5 
12.9  0.3 
12.6  0.1 

12.5  0.0 
12.5  0.2 

33.18  0.06 
33.12  0.10 
38.02  0.15 
32.87  0.20 
32.67  0.22 

36.8  1.9 
38.2  1.9 
40.1  1.8 

41.9  1.5 
43.4  1.2 

28 

Not.     7 

17 

27 

Dee.     7 

25.23  0.14 
25.09  0.14 
24.95  0.13 
24.82  0.11 
24.71  0.09 

49.1  0.1 
49.0  0.4 
48.6  0.6 
48.0  0.8 
41J2  1.0 

42.54  0.13 
42.41  0.13 
42.28  0.12 
42.16  0.11 
42.05  0.09 

12.7  0.3 

13.0  0.5 
13.5  0.6 

14.1  0.7 

14.8  0.7 

82.45  0.23 
82.22  0.23 
81.99  0.23 
31.76  0.21 
81.55  0.17 

44.6  0.9 
45.5  0.6 
46.1  0.3 
464  0.1 
46.8  0.6 

17 
27 
87 

24.62  0.07 
24.55  0.05 
24.50 

46.2  1.1 
45.1  1.2 
43.9 

41.96  0.08 
41.88  00)5 
41.83 

15.5  0.7 
16.2  0.7 
16.9 

81.38  0.14 
31.24  0.10 
31.14 

45.7  1.1 
44.6  14 
43.2 

- 
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^^^o^o,.^^c.^.^^^^.^^l 

TRANSIT  AT  WASHINGTON. 

Bidamd 

Siftyoftha 

Month. 

5  Pegasi. 

a  P18CIS  AUSTBAUS. 
(Fomalhaut.) 

aPaoABL 

{Markab.) 

Right  AmmhIoii. 

V90.NortJL 

Bight  AsBMidoii. 

Dee.  South. 

Bight  Aaecuion. 

Dm  Smik 

22  34 

10    6' 

22  49 

30°  21 

22  57 

0       1    i 

14  27  ! 

Jan.      1 

31.84  0.07 

3L1  la 

58.15  0.09 

36.8  0.5 

50.60  0.09 

3!}£U 

11 

31.77  0.04 

30.0  1.2 

58.06  0.06 

36.3  0.8 

50.51  0.06 

36.7  1.1 

21 

31.73  0.02 

28.8  1.1 

58.00  0.03 

35.5  1.1 

50.45  0.04 

35.6  U ! 

31 

31.71  0.01 

27.7  1.0 

57.97  0.00 

34.4  1.3 

50.41  0.02 

34.4  1.S 

Feb.   10 

31.72  0.04 

26.7  0.8 

57.97  0.03 

33.1  1.5 

50.39  0.01 

33.2  1.S 

20 

31.76  0.08 

25.9  0.7 

58.00  0.07 

31.6  1.8 

50.40  0.05 

32.01.1 

March  2 

31.84  0.10 

25i2  0.5 

58.07  0.09 

29.8  1.9 

50.45  0.09 

30.9  0.8 

12 

31.94  0.14 

24.7  0.3 

58.16  0.14 

27.9  2.0 

50.54  0.12 

30.1041 

22 

32.08  0.17 

24.4  0.0 

58.30  0.17 

25.9  2.2 

50.66  0.15 

29.7  041 

April    1 

32.25  0.21 

24.4  0.4 

58.47  0.21 

23.7  2.3 

50.81  0.19 

SdJbM 

11 

32.46  0.24 

24.8  0.8 

58.68  0.25 

21.4  2.4 

51.00  0.22 

29.7  05 

21 

32.70  0.27 

25.6  1.1 

58.93  0.28 

19.0  2.4 

51.22  0.26 

30.2  0.8 

May     1 

32.97  0.30 

26.7  1.4 

59.21  0.31 

16.6  2.3 

51.48  0.29 

31.0  1.1 

11 

33.27  0.31 

28.1  1.6 

59.52  0.33 

14.3  2.0 

51.77  0.31 

32.115 

21 

33.58  0.31 

29.7  1.9 

59.85  0.35 

12.3  1.9 

52.08  0.32 

3a6l5 

31 

83.89  0.32 

31.6  3.1 

60.20  0.35 

10.4  1.7 

52.40  0.33 

35.4  S5 

June  10 

34.21  0.31 

33.7  2.2 

60.55  0.35 

8.7  1.6 

52.73  0.32 

37.4  U 

20 

34.52  0.30 

35.9  2.2 

60.90  0.35 

7.1  1.4 

53.05  0.31 

39.6  U 

30 

84.82  0.27 

38.1  2.3 

61.25  0.33 

5.7  1.0 

53.36  0.28 

41.9  84 

J11I7    10 

35.09  0.24 

40.4  2.2 

61.58  0.29 

4.7  0.6 

53.64  0.26 

44.3U 

20 

35.33  0.21 

42.6  2.1 

61.87  0.24 

4.1  0.2 

53.90  0.23 

46.6  2.) 

30 

35.54  0.17 

44.7  2.0 

62.11  0.20 

3.9  0.1 

54.13  0.19 

4B.8  2.8 

Aug.     9 

35.71  0.13 

46,7  1.8 

62.31  0.16 

4.0  0.4 

54.32  0.15 

51.0  %\ 

19 

35.84  0.09 

48.5  1.7 

62.47  0.13 

4.4  0.8 

54.47  0.12 

53.1  1.9 

29 

35.93  0.04 

50.2  1.5 

62.60  0.08 

5.2  1.0 

54.59  0.08 

55.0  1.7 

Sept    8 

35.97  0.01 

51.7  1.2 

62.68  0.02 

6.2  1.1 

54.67  0.02 

56.7  14 

18 

35.98  0.03 

52.9  0.8 

62.70  0.03 

7.3  1.3 

54.69  0.02 

58.1  U 

28 

35.95  0.06 

53.7  0.6 

62.67  0.06 

8.6  1.3 

54.67  0.04 

59.3  0.9 

Oct      8 

35.89  0.09 

54.3  0.5 

62.61  0.10 

9.9  1.4 

54.63  0.07 

602  0.7 

18 

35.80  0.11 

54.8  0.3 

62.51  0.13 

11.3  14 

54.56  0.09 

60.9  05 

28 

35.69  0.12 

55.1  0.0 

62.38  0.14 

12.7  1.2 

54.47  0.11 

61.4  OJ 

Nov.     7 

35.57  0.12 

55.1  0.2 

62.24  0.14 

13.9  1.0 

54.36  0.12 

61.6  M 

17 

35.45  0.13 

54.9  0.5 

62.10  0.15 

14.9  0.8 

54.24  0.12 

61.6  05 

27 

35.32  0.12 

54.4  0.6 

61.95  0.16 

15.7  0.5 

54.12  0.12 

61.3  05 

Dec     7 

35.20  0.11 

53.8  0.8 

61.79  0.14 

16.2  0.3 

54.00  0.11 

60.7  0.7 

t 

17 

35.09  0.09 

53.0  0.9 

61.65  0.12 

16.5  0.0 

53.89  0.11 

600  0.9 

27 

85.00  0.08 

52.1  1.0 

61.53  0.10 

16.5  0.4 

53.78  0.09 

59.115 

37 

34.92 

51.1 

61.43 

16.1 

53.69 

58.1 

Non.— 
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AFFARSNT 

PLACES   OF   THE  FRINCIFAI.  FIXED   STABS.  FOB  THE   UPFEB 
TRANSIT  AT  WA8HIN0T0N. 

9*7  or  the 
MoMk. 

•  HMtatt. 

y  Oephel                          1 

I>t.llonk. 

Ul^AMuta. 

Ve.  North. 

23      33 

4° 

23    33 

76 

Jan. 
Feb. 

1 

11 
21 
31 
10 

4a68Q.(l9 
48^  04)8 
48151  04K 
4a45  0.04 
*  48.41  0.0S 

52*  2^  04 
52  29.0  0.8 

52  28.2  0.7 

53  27.5  0.7 
52  26.8  0.5 

38.32  040 
37.^  0.74 
36.78  045 
36.13  0.53 
35.61  046 

&i  4^7  1.1 
51  47.6  14 
51  46.1  84 
51  44.1  84 
51  41.6  84 

Maidi 

April 

20* 

I    2 

12 

22 

1 

4a39  (MH 

4a40  a.M 

4a44  0.09 
48.53  0.13 
4a66  0^1« 

i»  26.3  04 
53  25.9  0.S 
52  25.7  0.0 
52  25.7  0.3 
52  26.0  0.6 

35.25  041 
S5w04  0.05 
34.99  0.15 
35.14  0.34 
35.48  041 

51  38.8  34 
51  35.8  >1 
51  32.7  34 
51  29.7  84 
51  26.8  84 

May 

11 
21 

1 
11 
21 

48183  ai» 
49.01  0.33 
49.24  0.27 
49.51  0.39 
49v8Q  0.30 

:»  26.6  0.9 
52  27.5  l.l 
52  28.6  lA 
Sa  30.0  IS 
52  31.6  1.8 

35.99  045 
36.64  0.78 
37.42  04» 
38.31  0.97 
39.28  1.03 

51  24i2  84 
51  22.0  1.7 
51  20.3  1.1 
51  19.2  04 
51  18.6  0.1 ' 

June 
July 

31 
10 
20 
30 
10 

SaiO  0.33 
50.42  0.33 
50.74  0.33 
51.06  0.30 
51.36  0.38 

52  33.4  34) 
52  35.4  3.1 
52  37.5  8.1 
&i  39.6  3.1 
52  41.7  34) 

40.31  1.06 
41.36  1.03 
4^39  049 
43.38  0.93 
44.30  045 

51  18.5  04 
51  19.0  1.1 
51  20.1  1.7 
51  21.8  84 
51  240  34 

Ang. 

20 
30 
9 
19 
29 

51.64  0.95 
51.89  0.33 
52.11  0.18 
^29  0.15 
52.44  0.11 

SS43.7  1.9 
52  45.6  IJB 
52  47.4  1.6 
52  49.0  1.8 
^  50.3  1.1 

45.15  0.76 
45.91  043 
46.54  0.49 
47.03  0.35 
47.38  048 

51  26.5  84 
51  29.4  34 
51  32.7  34 
51  36.2  3.7 
51  39.9  34 

Sept 
Oct 

8 
18 
28 

8 
18 

52.55  OMT 
62.62  a03 
52.64  0.00 
52.64  0.03 
52.61  0.06 

S8  51.4  04 
52  52.3  OS 
52  52.9  04 
52  53.3  04 
52  53.5  0.1 

47.60  04» 
47.69  0.05 
47.64  040 
47.44  044 
47.10  046 

51  43.7  34 
51  47.5  34 
51  51.4  3.7 
51  55.1  34 
51  56.5  34 

Nov. 
Dec 

28 

7 
17 
27 

.  7 

52.55  04)6 
52.47  04» 
52.38  0.11 
52.27  0.11 
52.16  0.11 

52  53.6  04 
52  53.4  04 
52  53.1  04 
52  52.6  04 
52  52.0  04 

46.64  047 
46.07  046 
45.41  0.74 
44.67  041 
43.86  044 

52  1.5  8.7 
52  4.2  34 
52  6.5  14 
52  8.3  14 
52    9.5  04 

17 
27 
37 

52.05  0.10 
51.95  049 
51.86 

52  514  0.7 
52  50.7  04 
52  49.9 

43.02  046 
42.16  043 
41.33 

52  lai  04 
52  10.1  04 
52    9.5 

■ttarOwSldoril 

iM«littlM(liiittaieBUw 

MlOh-ttfimthiMnaHc 
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TABLE  GIVING  THE  COBBECTION 

OF  THEEB  OF  THE   POLAR   STABS 

FOR  TKKMS  OF 

NU'PATION  mVOLVING  2<E* 

1 

7 

51  CepheL 

tf  Octenu. 

inn.Miii. 

i 

7 

51  Cephei. 

tf  Octanis. 

2Un.lCiiL 

1 
7 

? 

1 

1 

1 

1 

^ 

B^. 

Deo. 

B.A. 

Dm. 

BA. 

Deo. 

Pi 

Pk 

RA. 

Deo. 

11.A. 

D«). 

RA. 

Dee. 

Pi 

o 

■. 

II 

B. 

II 

1. 

ff 

o 

o 

fl. 

II 

B. 

u 

•. 

M 

o 

0 

+.018 

+.09 

—.025 

—.09 

—.159 

-.08 

90 

45 

-.122 

+.01 

-.436 

+.01 

+.224 

^J04 

135 

1 

.014 

.09 

.040 

.09 

.151 

.08 

91 

46 

.123 

.00 

.435 

.01 

.229 

.04 

136 

2 

.009 

.09 

.055 

.09 

.143 

.08 

92 

47 

.124 

.00 

.433 

m 

.234 

JQ4 

137 

S 

.005 

.09 

.070 

.09 

.135 

.08 

93 

48 

.124 

+.00 

.431 

m 

.239 

.04 

138 

4 

+.001 

.09 

.085 

.09 

.127 

.08 

94 

49 

.124 

—.01 

.428 

.02 

.244 

.04 

139 

5 

—.003 

+.09 

—.100 

—.09 

-.118 

—.08 

95 

50 

—.124 

—.01 

—.425 

+i)2 

+.249 

—.08 

140 

6 

.008 

.09 

.115 

.08 

.109 

.08 

96 

51 

.123 

m 

^21 

.03 

J53 

.03 

141 

7 

.012 

.09 

.130 

.08 

.100 

.08 

97 

52 

.123 

.02 

-417 

.03 

.256 

.03 

142 

8 

.017 

.09 

.144 

.08 

.091 

.08 

98 

53 

.122 

.02 

A12 

.03 

.259 

.02 

143 

9< 

.021 

J09 

.158 

.08 

.082 

.08 

99 

54 

.122 

.02 

A07 

.04 

.252 

j02 

144 

10 

—.025 

+.09 

—.172 

—.08 

-.078 

—.09 

100 

55 

-.121 

—.02 

—401 

+.04 

+.255 

— X)S 

145 

11 

0)29 

M 

.186 

.08 

.064 

.09 

101 

56 

.121 

.08 

.895 

.04 

.267 

.02 

146 

12 

.033 

.09 

.200 

.08 

.055 

.09 

102 

57 

.120 

.08 

.389 

.04 

.269 

M 

147 

13 

J0S7 

.08 

.213 

.08 

.046 

J09 

103 

58 

.119 

JOB 

.382 

.05 

.271 

JOl 

148 

14 

.041 

.08 

.226 

.08 

.086 

.09 

104 

59 

.117 

.04 

.874 

.05 

.273 

—.01 

149 

15 

-.045 

+.08 

—.239 

—.08 

—.026 

—.09 

105 

60 

-.115 

—.04 

—.365 

+X)5 

+.274 

+J)0 

150 

16 

.049 

.08 

.251 

.07 

.017 

.09 

106 

61 

.114 

.04 

.356 

.05 

.275 

JOO 

151 

17 

.053 

.08 

.263 

.07 

—.008 

.09 

107 

62 

.112 

.04 

.347 

.06 

.275 

M 

152 

18 

.056 

.08 

.275 

.07 

+.002 

.09 

108 

63 

.110 

.05 

.338 

M 

.275 

m 

153 

19 

.060 

.08 

.287 

.07 

.012 

.09 

109 

64 

.108 

.05 

.328 

.06 

.275 

m 

154 

20 

— -065 

+.08 

—.299 

—.07 

+.022 

-.03 

110 

65 

—.106 

—.05 

—.318 

+.06 

+J75 

+.01 

155 

21 

.069 

,07 

,310 

.07 

.032 

.09 

111 

66 

.102 

,06 

.307 

.07 

,274 

.02 

156 

22 

.073 

.07 

.320 

.06 

.041 

M 

112 

,     67 

,100 

.06 

.296 

m 

,272 

,02 

157 

23 

.076 

.07 

^0 

,06 

.050 

.08 

113 

68 

.098 

\06 

.284 

.07 

.270 

.02 

153    1 

24 

.079 

.07 

,340 

.06 

.060 

m 

114 

69 

.095 

.06 

.272 

.07 

.268 

.02 

159    ' 

25 

—.082 

+,07 

—.350 

—.06 

+070 

—.08 

115 

70 

—.093 

—.06 

-.261 

+.07 

+.266 

+.03 

160 

se 

.035 

.06 

.359 

.05 

.079 

M 

116 

71 

.090 

.07 

,249 

.08 

.263 

.03 

161     ! 

37 

.088 

j06 

.368 

.05 

.088 

.08 

117 

72 

,087 

.07 

.237 

m 

.260 

.03 

162 

23 

.091 

.06 

.376 

.05 

.097 

.08 

118 

73 

,084 

.07 

.224 

m 

.257 

.04 

163 

2» 

.094 

M 

,383 

.04 

.106 

.08 

119 

74 

.080 

.07 

.211 

m 

.254 

,04 

164 

30 

-.097 

+.05 

— .390 

—.04 

+,115 

--.09 

120 

75 

-.077 

—.07 

-.197 

+.08 

+.250 

+.04 

165 

31 

.100 

.05 

.396 

.04 

,124 

.08 

121 

76 

.074 

.08 

,183 

.09 

,246 

.04 

166 

32 

.103 

.05 

.402 

.03 

.133 

.OS 

122 

77 

JD70 

.08 

.169 

.09 

.242 

.05 

167 

33 

.105 

,04 

,408 

.03 

.142 

.07 

123 

78 

.066 

.08 

.155 

j09 

.237 

.05 

168 

34 

,107 

.04 

,413 

.03 

.160 

^7 

124 

1     79 

'     .062 

.08 

,141 

.09 

.232 

.05 

169 

35 

—.109 

+.04 

—.418 

—.02 

+.158 

—.07 

125 

80 

-.059 

—.08 

-.126 

+.09 

+J27 

+.06 

170 

36 

All 

.04 

.423 

,02 

.166 

.07 

12G 

81 

.055 

.08 

.111 

j09 

^l 

.06 

171 

37 

.113      .03 1 

.427 

.02 

.172 

.06 

127 

82 

1    ,050 

.08 

.096 

.09 

.215 

i>6' 

172 

38 

.115 

.03 

.430 

—.01 

.179 

.06 

128 

83 

.047 

,09 

J)81 

,09 

sm 

j06 

1     173 

39 

.lie 

j03 

^2 

+.01 

.186 

.06 

129 

84 

.043 

.09 

j066 

.09 

.203 

.06 

174 

40 

-.117, +03 

^.434 

+.01 

+.193 

—.06 

130 

85 

-,039 

^.09 

—.051 

+,09 

+.196 

+.07 

175 

41 

llg 

X)2 

.435 

.00 

.199 

.05 

131 

86 

,035 

.09 

.036 

.09 

.189 

.07 

176 

42 

.119 

.02 

.436 

.00 

.206 

M 

132 

87 

.030 

,09 

.021 

.09 

.182 

.07 

177 

43 

.120 

.01 

.435 

.00 

.2!  2 

.05 

133 

88 

.026 

.09 

-.006 

.09 

.175 

.07 

178 

44 

.121 

.01 

.436 

.00 

.213 

.05 

134 

89 

,022 

.09 

+.009 

.09 

.167 

.07 

179 

45 

.122 

.01 

.436 

+.01 

-I-.224 

-.04 

135 

90 

-.018 

--.09 

+.025 

+J09 

+.159 

+.08 

180 

5otK.  —  WtHQ  ibe  Afiffimwiit  Ip  an  ttw  rigbt-t 

LAod  ddic4 

I. 
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AT  WASHINGTON 

MEAN  AND  APPARENT  NOON.                     | 

APPARENT 

APPARENT 

HOURLY 

Ante. 

RiaHT  ASCENSION. 

DXOUNAI] 

ON. 
Ap. 
Noon. 

wmos. 

OfTiBM 

for 

dtameter 

at 

Sidanal 
TiuMof 
Semid. 

1 
SidflNalTloM 
or  Mean 

parent 
Ifoon. 

Kighi 
Aiean- 

UMnNoon. 

IbMNoon. 

nHoii. 

^'s:r' 

"fisr* 

KSSf 

Noon. 

Jan.  1 

b     m     ■ 
18  49  23.55 

24*31 

-22°  58' 20.8 

19i) 

11.030 

lioo 

m    $ 
-H  4    4.18 

16*  1^.42 

1  11.07 

h    m    8 
18  45  19.45 

2 

18  53  48.11 

48.95 

22  52  54.9 

53.9 

11.016 

14.15 

4  32.18 

18.41 

11.01 

18  49  15.99 

3 

18  58  12.31 

13i» 

22  47    1j6 

0.4 

11.001 

15.29 

4  59.83 

18.39 

10.96 

18  53  12.55 

4 

19    2  36.14 

37.14 

22  40  41.0 

39.6 

10.984 

16.42 

5  27.11 

18-37 

10.91 

18  57    9.11 

5 

19    6  59^ 

60.64 

22  33  53.4 

51.8 

10.067 

1754 

553.98 

18.33 

10.85 

19    1    5.67 

6 

19  11  22.53 

23.69 

22  26  39.0 

37a 

10.948 

18.65 

6  20.40 

18.30 

10.78 

19    5    2.22 

7 

19  15  45.03 

46i27 

22  18  68.0 

55.9 

10.928 

19.76 

6  46.35 

18.26 

10.71 

19    6  58.78 

8 

19  20    7.04 

8.36 

'  22  10  50.7 

48.3 

10.906 

20.85 

7  11.80 

1892 

10.64 

19  12  55.34 

9 

19  24  28.52 

29.90 

22    2  17.3 

14.6 

10.884 

21.93 

7  36.74 

18.18 

1057 

19  16  51.89 

10 

19  28  49.44 

50^ 

21  53  17.9 

14i^ 

10.860 

23.00 

8    1.12 

18J4 

1050 

19  20  48.46 

11 

19  33    9.78 

11.30 

21  43  52.9 

49.6 

10.835 

24.06 

8  24.91 

18.09 

10.41 

19  24  45.02 

12 

19  37  29.51 

31.10 

21  23  62.6 

59.0 

10.809 

25.10 

8  48.07 

18.03 

10.33 

19  28  4157 

13 

19  41  48.60 

50J25 

21  23  47.4 

435 

10.782 

26.14 

9  10.60 

17.97 

10J24 

19  32  38.13 

14 

19  46    7.03 

8.74 

21  13    7.4 

3i2 

10.754 

27.16 

9  32.47 

17.91 

10.15 

19  36  34.69 

15 

19  50  24.78 

2655 

21    1  63.0 

68.4 

10.725 

28.17 

9  53.67 

17.84 

10.06 

19  40  31.25 

16 

19  54  41^ 

4a66 

90  50  34.7 

29.6 

10.695 

29.17 

10  14.17 

17.76 

9.96 

19  44  27.80 

17 

19  58  58.15 

60.03 

20  88  42.7 

375 

10.665 

30.15 

10  33.93 

1758 

9.86 

19  48  24.36 

18 

20    3  13.73 

15.66 

20  26  27.3 

21.8 

10.633 

31.12 

10  52.95 

1750 

9.76 

19  52  20.92 

19 

20    7  28.56 

30.54 

20  13  48.8 

3.0 

10.602 

32.07 

11  11.24 

1752 

9.66 

19  56  17.47 

20 

20  11  42.62 

44.64 

20    0  47.7 

415 

10570 

33.01 

11  28.74 

17.43 

956 

•20    0  14.03 

21 

20  15  55.89 

57.96 

19  47  24.3 

17.7 

10537 

33.93 

11  45.45 

17.33 

9.45 

20    4  10.59 

22 

20  20    8.37 

10.47 

19  33  38.9 

31.9 

10503 

34.84 

12    1.37 

17ia 

9.34 

20    8    7.15 

23 

20  24  20.05 

22.19 

19  19  31.8 

945 

10.470 

35.74 

12  16.50 

17.13 

9.23 

20  12    3.70 

24 

20  28  30.93 

33.11 

19    4  635 

55.9 

10.436 

36.61 

12  30.81 

17.01 

9.12 

20  16    0.26 

25 

20  32  41.01 

43i22 

18  50  14.4 

65 

10.403 

37.47 

12  44.31 

16i« 

9.01 

20  19  56.82 

26 

20  36  50.30 

5254 

18  34  64.7 

565 

10.370 

38.33 

12  57.05 

16.76 

8.90 

20  23  53.37 

27 

20  40  58.79 

61.05 

18  19  34.7 

fdSSi 

10.336 

39.17 

13    8.98 

16.63 

8.79 

20  27  49.93 

28 

20  45    6.45 

8.73 

18    3  44.9 

36.1 

10.302 

39.96 

13  20.08 

16.50 

8.67 

20  31  46.49 

29 

20  49  13i29 

1559 

17  47  35.7 

26.6 

10969 

40.78 

13  30.36 

16.37 

8.55 

20  35  43.04 

30 

20  53  19.33 

21.65 

17  30  67.4 

56.0 

10J835 

4157 

13  39.82 

16.22 

8.43 

20  39  39.60 

31 

20  57  24.56 

26.90 

17  14  20.4 

10.7 

10.201 

42.34 

13  4850 

16.06 

6.33 

20  43  36.15 

Feb.  1 

21    1  28.99 

31.35 

16  57  15.1 

5.1 

10.168 

43.10 

13  56.36 

15.90 

8J22 

20  47  32.71 

2 

21    5  32.62 

34.99 

16  39  51.9 

41.6 

10.135 

43.83 

14    3.42 

15.74 

8.10 

20  51  29i27 

3 

21    9  35.45 

37.83 

16  22  llSl 

0.7 

10.101 

44.55 

14    9.68 

1558 

7.98 

20  55  25.83 

4 

21  13  37.47 

39.86 

16    4  13.4 

2.7 

10.068 

45ii5 

14  15.14 

15.41 

7.86 

20  59  22.38 

5 

21  17  38.69 

41.09 

15  45  58.9 

48.0 

10.034 

45.93 

14  19.80 

15ii4 

7.74 

21    3  18.93 

6 

21  21  39.11 

41.51 

15  27  28.2 

17.1 

10.001 

46.60 

14  2356 

15.06 

7.63 

21    7  15.49 

7 

21  25  38.75 

41.15 

15    8  41.7 

30.4 

9.968 

47iM 

14  26.73 

14.88 

7.52 

21  11  12.05 

8 

21  29  37.60 

40.00 

14  49  39.8 

28.3 

9.935 

47.88 

14  29.02 

14.70 

7.41 

21  15    8.60 

9 

21  33  35.66 

38.06 

14  30  23.0 

11.3 

9.903 

4850 

14  3050 

1452 

7.30 

21  19    5.16 

10 

21  37  32.93 

35.33 

14  10  51.7 

39.8 

9.8f70 

49.09 

14  31J22 

14.33 

7.19 

21  23    1.71 

11 

21  41  29.43 

31.82 

13  50  66.3 

54.3 

9.837 

49.68 

14  31.14 

14.14 

7.06 

21  26  58J37 

12 

21  45  25.16 

2754 

13  30  67.3 

55J2 

9.806 

60.24 

14  30.31 

13.95 

6.97 

21  30  54.82 

13 

21  49  20.12 

22.49 

13  10  55.1 

42.9 

9.774 

60.77 

14  28.71 

13.76 

6.86 

21  34  51.38 

14 

21  53  14.33 

16.68 

12  50  30.3 

18.0 

9.743 

51J29 

14  26.36 

13.57 

6.75 

21  38  47.93 

15 

21  57    7.78 

10.11 

12  29  53.1 

40.7 

9.712 

51.79 

14  23i37 

13.37 

6.64 

21  42  44.48 

16 

22    1    0.49 

2.80 

12    8  64.0 

515 

9.681 

52i» 

14  19.42 

13.17 

654 

21  46  41.04 

17 

22    4  52.47 

54.76 

11  47  635 

60.9 

9.651 

52.75 

14  14.84 

12.96 

6.44 

21  50  37.59 

18 

22    8  43.74 

46.01 

11  26  52.0 

39.4 

9.622 

53.21 

14    954 

12.75 

6.34 

21  54  34.15 

19 

22  12  34.33 

3658 

11    5  29.8 

175 

9.594 

53.65 

14    357 

1253 

6JM 

21  58  30.70 

20 

22  16  24i» 

26.49 

10  43  57.4 

44.8 

9566 

54.07 

13  56.a4 

12.31 

6.15 

22    2  27.26 

21 

22  20  13i>l 

15.71 

10  22  15J^ 

2.6 

9538 

54.45 

13  49.64 

12.09 

6.06 

22    6  23.81 

22 

22  24    2.10 

4J27 

10    0  23.6 

11.0 

9511 

55.84 

13  41.66 

11.87 

5.97 

22  10  20.37 

23 

22  27  50.05 

52.19 

9  38  22.9 

10.4 

9.484 

55i21 

13  33.05 

11.65 

5.88 

22  14  16.92 

•       94 

^22  31  37.38 

39.49 

9  16  13.4 

1.0 

9.459 

5556 

13  23.83 

11.42 

5.79 

22  18  13.47 

95 

22  35  24.10 

26.18 

8  53  55.6 

43.3 

9.434 

55.91 

13  13.99 

11.18 

5.71 

22  22  10.03 

26 

22  39  10J25 

12.30 

8  31  29.9 

17.7 

9.411 

56.23 

13    359 

10.94 

5.63 

22  26    6.58 

27 

22  42  55i^ 

57.88 

8    8  56.6 

445 

9.390 

6653 

12  52.65 

10.70 

5.55 

22  30    3.13 

26 

22  46  40i)6 

42.94 

7  46  16.1 

4.1 

9.369 

56.83 

12  41.19 

10.46 

5.47 

22  33  59.69 

29 

22  50  25^ 

2750 

7  23  28.8 

16.9 

9.348 

67.11 

12  29Je 

10.21 

5.40 

22  37  56ii4 

30 

22  54    9.67 

1158 

7    0  35.1 

23.3 

9.328 

57.36 

12  16.T7 

9Jd6 

5.33 

22  41  52.80 

1 ^ 

22  57  5^32 

55.20 

—  6  37  354 

23.7 

9.308 

57.60 

+19    3.86 

16    959 

1    596 

22  45  49.35 

Nova.  — For  Mum  Interral  of  Semidkinotir  paaaiag  ttw  Maridlan,  sut»tnwt  (lii.18  ftom  the  Bidarcal  IntmrFat 
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Mar. 


1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
]4 
15 

16 
17 

18 
19 
20 

21 
22 
23 


25 

26 
27 

28 
29 
30 

31 

Apr.  1 

2 

3 

4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 

19 

2t> 

21 
22 
23 
24 

25 
26 

27 
28 
29 

30 
31 


APPARENT 
RIGHT  A8CKNSI0N. 


Mean  Noon. 


h    m    B 
23  50  25.56 
22  54    9.67 

22  57  53.32 

23  1  36.53 
23    5  19.30 

23  9  1.67 
23  12  43.64 
23  16  25.23 
23  20  6.47 
23  23  47.38 

23  27  27.96 

23  31  esii 

23  34  48.22 
23  38  27.93 
23  42    7.39 

23  45  46.61 
23  49  25.61 
23  53  4.41 
23  56  43.02 
0    0  21.48 

0  3  59.80 

0  7  38.01 

0  11  16.11 

0  14  54.14 

0  18  32.13 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
1 

1 
1 

1 

1  16  51.64 
1  20  32.06 
1  24  12.77 
1  27  53.78 
1  31  35.11 

1 
1 
1 
1 
1 

1  53  50.51 

1  57  34.45 

2  1  18.82 
2  5  3.63 
2  -8  48.90 

2  12  34.65 
2  16  20.88 
2  20  7.62 
2  23  54.88 
2  27  42j67 

2  31.31.02 
2  35  19.91 


22  10.10 
25  48.06 
29  26.04 
33  4.08 
36  42.18 

40  20.38 
43  58.69 
47  37.13 
51  15.73 
54  54.50 

58  33.46 
2  12.62 
5  52.00 
9  31.62 

13  11.50 


35  16.77 

38  58.77 
42  41.13 
46  23^ 
50    6.99 


Ap. 
paient 
Noon. 


27.50 
11.58 
55.20 
38.37 
21.10 

3.43 
45.36 
26.91 

8.11 

48.98 

29^ 

9.76 
49.70 
29.36 

8.77 

47.94 

26.90 

5.65 

44.21 


60.89 
39.06 
17.10 

55.08 


10.96 
48iJ7 
26.80 
4.79 
42.85 

21.01 
59.27 
37j66 
16.21 
54.94 

33.86 
12.97 
52.31 
31.89 
11.73 

51^ 
32^1 
12^ 
53.85 
3544 

16.76 
58.72 
41.04 
23.74 
6.83 

60.32 
34.22 

18.56 
3.34 

48.58 

34.30 

20.50 

751 

54.45 


APPARENT 
fiBQUMATION. 


M0in  Noon. 


-^2^283 
7  0  35.1 
6  37  35.4 
6  14  30.1 
5  51  19.4 

5  27  63.8 
5  4  43.8 
4  41  19.7 
4  17  52.0 
3  54  21.0 

3  30  47J2 
3  7  10.9 
2  43  32.6 
2  19  52.7 
156  11.5 

1  82  29.5 

1    8  47.0 

0  44  64.4 

—  0  21  22.0 

h  0    2  19.8 

0  26    0.6 

0  49  40.1 

1  13  18.0 

1  36  53.9 

2  0  27.5 

2  23  58.5 

2  47  26.6 

3  10  51.5 
3  34  12.7 

3  57  30.0 

4  20  43.0 

4  43  51.4 

5  6  54.8 
5  29  52.9 

5  52  45.4 

6  15  31.9 

6  38  12.0 

7  0  45.3 

7  23  11.5 

.7  45  30.2 

8  7  41.1 
8  29  43.8 

8  51  37.9 

9  13  23.1 
9  34  59.0 

9  66  25.3 
10  17  41.7 

10  38  47.9 

10  59  43.4 

11  20  28.0 

11  41    1.3 

12  1  23.1 
12  21  33.1 

12  41  30.9 

13  1  16.3 

13  20  48.9 
13  40    8.4 

13  59  14.5 

14  18    6.9 
14  36  45.3 

30.55     14  65    9.4 
19.42-4-15  13  18.9 


porait 
Noon. 


1^.9 
23.3 
23.7 
18.6 
8.1 

52.7 
32.9 
9.0 
41.5 
10.7 

37  J2 

1.1 

23.1 

43.5 

2.6 

90.9 
38.6 
56.3 
14.2 
27.3 

7.8 
47.0 
24j6 
60.2 
33.5 

64.1 
31.8 
66.4 
17.3 
34.3 

47.0 
65.1 
68.2 
56.0 
48.2 

34.5 
14.3 
47.3 
13.2 
31j6 

42.3 
44.7 
38^ 
23.5 
SOU 

25.3 
41.5 
47.5 

42B 
27.2 

0.3 
21.9 
31.7 
29.3 
14.6 

47.1 
26.5 
12.5 
4.8 
43.1 

7.1 
16.5 


HOURLT 
MOTION. 


mght 


9.348 
9.328 
9.308 
9.291 
9Ji74 

9.257 
9JM1 
93S& 
9illl 
9.197 

9.184 
9.171 
9.160 
9.149 
9.139 

9.129 
9.120 
9.113 
9.106 
9100 

9.004 
9.089 
9.086 
9.064 
9.062 

9.082 
9.062 
9X163 
9.086 
9J0B9 

9.093 
9.008 
9.104 
9.112 
9J120 

9.128 
9.136 
9.145 
9.155 
9.166 
9.178 
9.190 
9.202 
9i{15 
9J229 

9J243 
9.257 
9^273 

9J389 
9.305 


9.340 
9.358 
9.376 

9.396 

9^16 
9.436 
9.458 
9.480 
9.503 


9.549 


Dwdl- 


57.11 
57.36 
57.60 
57.83 

58X)5 

S8SU 
58.42 

58.58 
56.73 

56.85 

56.96 
59.05 
59.13 
59.19 
59J23 

59J35 
59J37 
59i27 
59.24 
59.21 

69.17 
59.12 
59.05 
58.96 

58.84 

58.72 
68.60 
58.46 
58.30 
58.13 

57.95 
57.75 
57^ 
57.30 
57.06 

66.81 
56.54 
56.25 
55.93 
55.61 

55i» 
54.93 
54.57 
54.19 
53.79 

53.38 
52.97 
52.53 


52.08 
51.62 

51.15 
50.66 
50.16 
49.65 
49.12 

48.58 
48.03 
47.47 
46.90 
46.30 


45.70 

45.08 


BauillM 

OfTllIM 

tot 

ADDMBOt 

nooii. 


-f-12  29.22 
12  16.77 
12  3.86 
11  50.52 
11  36.73 

11  22.56 

11  7.98 
10  53.00 
10  37.69 
10  22.05 

10  16.06 
9  49.79 
9  33.22 
9  16.38 
8  59J29 

8  41.97 
8  24.42 

8  6.66 
7  48.72 
7  30.63 

7  12.41 

6  54.07 
6  85.62 
6  17.10 

5  58.54 

5  39.97 
5  21.39 
5  2.82 
4  443) 
4  25^ 

4  7.51 
3  49.27 
3  31.16 
3  13.21 
2  55.44 

9  37.86 
2  20.45 
2  3i» 
1  46.35 
1  29.66 

1  13.26 
0  57.14 
0  41.30 
0  25.75 
^0  10.58 

-0  4.37 
0  18X» 
0  33.13 

0  46i>4 

1  0.38 


13.40 
26.02 
38.19 
49.93 
IJ^l 

2  12.01 
2^J» 
2  32.14 
2  4144 
2G0S0 


16  10.21  ] 
9.95 
9jG9 
9.43 
9.17 

8.91 
8.65 

8.39 
8.13 
7.86 

7.59 
753 
7j07 
6.80 
6^ 

eas 

6j00 
5.73 
5^ 
5.19 

4.93 
4.66 
4.39 
4.12 
3.84 

3.66 

3.00 
2.72 

2.15 
1.86 
1.57 
1J» 

1.01 

0.73 

0.45 

16    0.17 

15  69.89 

59.62 

50.35 
59.08 
58.61 
68.54 
58J» 

58X)2 
57.76 
57.50 
57.24 
56.98 

66.73 
66.48 
66.23 
55.98 
55.73 

55.48 
55.23 
54.99 
54.75 
54.51 


Nof^'— Vor  J 


2  58.42      54.27 
36.09115  54.03|l 

lOfcl9ftoMlli*fl 


Time  of 
Seoud. 


i  ■ 
5.40 
5.33 
5.26 
5.19 
5.12 

5.06 
5.00 
4.94 
4.89 
4.84 

4.79 
4.75 
4.71 
4.67 
4.63 

4.60 
4.58 
4.56 
454 
452 

450 
4.49 
4.48 
4.47 
4.46 

4.46 

4.46 
4.47 

4.48 

4.49 
451 
4.53 
455 
457 

4.60 
4.63 
4.66 
4.69 
4.73 

4.77 
4.81 
4.861 
4.91 
4.96 

5.01 
5.06 
5.12 
5.18 
5JM 

5.30 
5.36 
5.42 
5.49 
556 

6.63 
5.70 

5.77 
5.85 
5.93 

6.01 
6.09 


h  m  fl 
22  37  56.94 
22  41  52.80 
22  45  49.35 
22  49  45  JO 
22  53  4246 


22 
23 
23 
23 
23 

28 
28 
28 
28 
23 

28  37  454 
28  41  1.09 
23  44  5755 
23  48  54.90 
23  52  50.75 


57  39.01 
1  3556 
5  38J2 
9  2857 

13  25J22 

17  21.78 
21  18.33 
25  14.88 
29  11.43 
33    7.99 


56  47.31 
0  43.86 
4  40.41 
8  36.97 

12  3351 

16  30.07 
20  96.62 
94  23.18 
28  19.73 
82  16^98 


0  36  12S4 
0  40  9.39 
0  44  5.94 
0  48  250 
0  51  59.05 

0  55  55JG0 

0  59  52.16 

1  3  48.71 
1  7  45.96 
1  11  41.88 

1  15  38.37 
1  19  34J99 
1  23  31.48 
1  27  28.03 
1  31  2459 

1  35  21.14 
1  39  17.69 
1  43  14^ 
1  47  10^ 
1  51    7.36 

1  56  3.91 
1  59  0.47 
9  2  57.02 
9  6  5357 
9  10  50.13 

9  14  4658 
9  18  43.94 
9  22  39.79 
9  26  36.35 
930  38J90 

9  34  29.46 
9  38  96X>1 


i 
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APPARENT 

HOURLT 

Diitok 

KIOHT  A80BNSI0V. 

IWaJliATION. 

MOTION. 

ofTimo 
for 

Noon. 

Semi- 
diameter 
at 

Bktanal 
Time  of 
Semid. 

SidenalTfane 
ofMeMi 
Noon. 

Mew  Noon. 

Ap. 
parent 
Moon. 

UmaHtwm. 

pumt 
Noon. 

SSL 

DecU- 
nation. 

May  1 

h     m    8 
2  35  19.91 

1943 

*hiiiii&9 

lij^ 

9549 

4^06 

m     8 
—  3    6.09 

15'  5^!08 

m    B 
1     6.09 

h     m     a 
2  38  26.01 

3 

3  39    9.36 

S}& 

15  31  13.4 

10.9 

9572 

44.45 

3  1350 

53.79 

6.17 

2  42  2357 

3 

2  43  59.38 

58.85 

15  48  52.5 

50.0 

9506 

43.81 

3  19.73 

6355 

6.35 

2  46  19.12 

4 

2  46  49.97 

49.43 

16    6  16.0 

135 

9.630 

43.16 

3  35.70 

53.81 

6.33 

8  50  15.68 

5 

2  50  41.14 

40^ 

16  23  23.6 

81.1 

9.644 

48.47 

8  81.10 

53.07 

6.41 

8  54  13.34 

6 

8  54  33.88 

38.30 

16  40  15.0 

18.5 

9.668 

41.79 

3  35.90 

63.84 

6.49 

8  58    8.79 

7 

3  58S5J20 

24j61 

16  56  49.8 

47.3 

9.603 

41J0 

3  40.13 

53.63 

657 

3    3    5.35 

8 

3    2  18.10 

17jB0 

17  13    7.7 

hJ2 

9.716 

40.39 

8  43.78 

53.40 

e.65 

3    6    1.90 

9 

3    6  11.58 

losn 

17  29    8.4 

5.9 

9.740 

39.66 

3  46.87 

58.19 

6.73 

3    9  58.46 

10 

3  10    5.64 

5i)3 

17  44  51.5 

49.0 

9.764 

38.93 

3  49.37 

51.98 

6.88 

8  13  55.01 

11 

3  13eOJ27 

59£4 

18    0  16.7 

14J2 

9.788 

38.17 

3  51.30 

61.78 

6.91 

3  17  51.57 

13 

3  17  65.47 

54.83 

18  15  23.8 

81.3 

9.813 

37.43 

3  68.67 

51.68 

6.99 

3  31  48.13 

13 

3  31  51i23 

50J59 

18  30  13.5 

10.0 

9.836 

36.64 

3  58.45 

51.38 

7.07 

835  44:06 

14 

3  35  47.55 

46.91 

18  44  43.5 

40.1 

9.868 

35i^ 

3  53.68 

61.18 

7.15 

8  39  4153 

15 

3  29  44.43 

43.79 

18  58  53.5 

515 

9.881 

85.06 

3  53.36 

60.99 

753 

8  33  37.79 

16 

3  33  41.85 

41J21 

19  18  45.1 

48.8 

9J04 

34J24 

3  8350 

60.80 

7.31 

3  37  34.35 

17 

3  37  ^JS2 

39.18 

19  86  17iS 

15i^ 

9.927 

33.43 

3  61.00 

60.63 

7.39 

3  41  80.91 

18 

3  41  38.33 

37.69 

19  39  39.6 

87.5 

9.949 

38.60 

3  49.13 

50.44 

7.47 

3  45  27.46 

19 

3  45  37.38 

36.75 

19  53  33.0 

80.0 

9i»3 

31.76 

3  46.64 

6056 

755 

3  49  84.03 

20 

3  49  36.96 

3^84 

80    4  51.1 

58i2 

9sm 

30i)l 

3  43.68 

60.08 

7.63 

3  53  80.58 

SI 

3  53  37.07 

36^45 

80  17    5.6 

8.7 

10.015 

30.05 

3  40.06 

49.91 

7.71 

8  57  17.14 

23 

3  57  37.70 

37.09 

80  38  56.3 

55.5 

10.036 

89.18 

3  86.00 

49.74 

7.78 

r  1  13.69 

23 

4    1  38.84 

9BM 

80  40  86.1 

84.4 

10.057 

88.30 

3  31.43 

49.57 

7.85 

4    5  1055 

24 

4    5  40i50 

d9J91 

80  51  34.7 

83.1 

10.079 

27.41 

8  86.33 

49.41 

7.93 

4    9    6.81 

25 

4    9  42.66 

48X)9 

81    8  31.9 

80.4 

10.100 

8653 

3  80.78 

4956 

7.99 

4  13    3.36 

26 

4  13  45.33 

44.77 

31  18  47.3 

45.9 

10.131 

85.60 

8  14.68 

49.09 

8.06 

4  16  59.93 

27 

4  17  48.47 

47.94 

81  33  50.8 

49.5 

10.141 

24.68 

3    8.08 

48.93 

8.13 

4  30  56.48 

38 

4  21  53.11 

51^ 

81  33  33.3 

31.1 

10.161 

23.76 

3    0.94 

48.78 

8.19 

4  34  53.03 

20 

4  35  56.34 

55.75 

31  41  51.6 

60.5 

10.180 

33.83 

3  53.38 

48.63 

8.35 

4  38  49.59 

30 

4  30    0.81 

0.34 

31  50  48.3 

47.3 

10.199 

31.89 

8  45.37 

48.48 

6.31 

4  38  46.15 

31 

4  34    5.83 

5.37 

8159  33.3 

81.4 

10.818 

80.93 

8  36.98 

48.34 

8.37 

4  36  43.71 

Janel 

4  38  11.36 

10.83 

33    7  33.3 

33.5 

10i836 

19.97 

8  88.04 

4850 

8.43 

4  40  3957 

3 

4  43  17.13 

16.71 

38  15  31.1 

80.4 

10J253 

19.01 

2  18.78 

48.06 

8.49 

4  44  35.83 

3 

4  46  33.39 

33.01 

33  33  45.7 

45.1 

10S6& 

18.04 

8    9.08 

47.93 

8.54 

4  48  33.38 

4 

4  50  30.03 

89.68 

33  39  46.9 

46.3 

10J284 

17.06 

1  58.93 

47.80 

8.59 

4  53  3854 

5 

4  54  37.03 

36.70 

22  36  24.6 

84.1 

10.298 

16.08 

1  4851 

^.69 

8.64 

4  56  3550 

6 

4  56  44.35 

44J06 

22  42  38.5 

38.1 

10.313 

16.09 

1  37.73 

47.58 

8.68 

5    0  33.05 

7 

5    3  53.00 

51.74 

23  48  38.5 

88J3 

10.335 

14.09 

1  86.64 

47.47 

8.72 

5    4  18.61 

8 

5    6  50.93 

59.70 

33  53  54.5 

64.3 

10.336 

iao8 

1  1555 

47.36 

8.76 

5    8  15.17 

9 

5  11    8.13 

7m 

33  58  56.3 

56.1 

10.346 

13.07 

1    3.63 

47.35 

8.80 

5  13  11.73 

10 

5  15  16j55 

16.89 

83    3  33.9 

33i) 

10355 

11.06 

0  61.76 

47.16 

8.83 

5  16    8.39 

11 

5  19  35.19 

35.06 

33    7  47.1 

47.1 

10.364 

10.05 

0  39.69 

47.07 

8.86 

5  30    4.85 

13 

5  33  34.03 

33.93 

83  11  35.9 

35.9 

10.371 

9.03 

0  87.41 

46.98 

8^ 

5  34    1.40 

13 

5  37  43.0J 

43.95 

83  15    Oii 

0i8 

10.377 

8.01 

0  14.97 

46.90 

8.90 

5  27  67.96 

14 

5  31  53.14 

53.13 

,  23  18    0.0 

0.0 

10.383 

6^ 

—  0    8.40 

46.83 

8.92 

5  31  54.53 

15 

5  36    1.38 

1.41 

83  90  35J2 

35i2 

10.388 

6.95 

+  0  1059 

46.76 

8.94 

5  35  51.08 

16 

5  40  10.73 

10.79 

83  33  45.6 

45.6 

10.390 

4.93 

0  83.08 

46.70 

8.95 

5  39  47.64 

17 

5  44  30.13 

80J33 

33  34  31.3 

31.3 

10.393 

3.89 

0  35.93 

46.64 

8.96 

5  33  44.19 

18 

5  48  39.56 

89.71 

33  35  53.3 

58.3 

10.394 

3.86 

0  48.88 

46.58 

BJ97 

5  47  40.75 

19 

5  53  ddJOSl 

99J» 

83  86  48.6 

48.6 

10.394 

1.83 

1    1.78 

4653 

8.98 

5  51  37.31 

20 

5  56  48.48 
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83  27  20J3 

80i2 

10.394 

0.80 

1  14.63 

46.47 

8.98 

5  55  83.87 

31 

6    0  57i)3 

58.19 

23  27  36.9 

86.9 

10.394 
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46.43 

8.96 
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83 

'   6    5    7.36 

7.66 

23  87    8.8 

8.8 
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46.37 

8.97 
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83 
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26.0 
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2.30 
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46.33 
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24 
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10.385 

3.33 
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4659 

8.95 

6  11  80.10 

85 
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35.61 

83  23  46.1 

46.1 

10.380 

4.36 

2  18.56 
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8.93 

6  15  16.66 

26 

6  31  44.38 

44.73 
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10.375 

5.39 

2  31.07 
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8.91 

6  19  13.33 

27 
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6^ 
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8.89 
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28 
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3.53 
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10.363 

7.43 
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89 

6  34  10.64 

11.18 

33  13  30.9 
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10.355 

8.45 

3    7.77 

46.16 

8.83 

6  31    3a9 

80 

6  38  19.06 

19.64 
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55J2 

10.346 

9.47 

3  19.63 

46.15 

8.80 
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31 
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27.87 
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1    8.77 
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h     m     8 
6  42  27.26 

27l87 

+23°   ^5^.2 

55.6 

10'.336 

10'.48 

m     a 
+  3  3156 

15'  4^.14 

r  8*77 

h    m    i 
6  38  5651 

2 

6  46  35.22 

35.86 

23    1  32.4 

31.7 

10.326 

11.49 

3  42.66 

46.13 

8.73 

6  42  5257 

3 

6  50  42.92 

43.59 

22  56  44.4 

43.6 

10.314 
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3  53.82 

46.12 

8.69 

6  46  49.12 

4 
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22  51  32.4 

31.5 

10.302 
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4    4.69 
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5 

6  58  57.44 

58.17 

22  45  56.5 

55.5 

10589 

14.49 

4  1553 

46.13 

850 
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6 

7    3    4J20 

4.96 

22  39  56.8 

55.7 

10575 

15.48 

4  25.43 

46.16 

855 

6  58  3650 

7 

7    7  10.61 

11.40 

22  33  33.5 

32.3 

10560 

16.46 

4  3558 

46.17 

850 

7    2  3556 

8 

7  11  16.64 

17.46 

22  26  46.7 

45.4 

10542 

17.44 

4  44.76 

4650 

8.46 

7    6  31511 

9 

7  15  22.27 

23.11 

22  19  36.7 
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18.40 

453.83 
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7  10  28.47  i 

10 

7  19  27.47 

28.34 

22  12    3.6 

1.9 
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19.35 

5    2.46 

4657 
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7  14  25.03 

11 

7  23  32J33 

33.12 

22    4    7.6 

5.7 

10.188 

20.30 

6  10.65 

4651 

857 

7  18  2159 

12 

7  27  36.54 

37.46 

21  55  48.8 

46.8 

10.170 

2154 

5  18.41 

4655 

851 

7  22  18.14 

13 

7  31  40.37 

4159 

21  47    7.6 

.    5.5 

10.150 

22.18 

5  25.69 

4640 

8.15 

7  26  14.70 
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7  35  48.70 
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5  32.46 
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15 
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49.77 
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48.9 
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24.92 

5  44.44 

46.69 
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7  47  50.56 
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39.8 
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25.82 

5  49.66 

46j66 
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7  42    053 
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52.77 
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95 

10.039 

26.71 

5  54.32 

46.74 

7.78 

7  45  57.49 

19 

7  55  52.45 

53.45 

20  47  20.1 

17.4 

10.016 

27.59 

5  68.42 

46.82 

7.70 

7  49  54.05 

90 

7  59  52.56 
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4.5 

9.993 

28.46 
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4650 
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7  53  5050 

31 

8    3  52.10 

53.10 

20  24  33.9 

30.9 

9569 

29.32 

6    453 

4759 

7.54 

7  57  47.16 

22 

8    7  51.08 

52.08 

20  12  39.9 

36.8 

9.945 

30.16 
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47.18 
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20    0  25.7 

22.5 

9522 

31.01 
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48.1 

9.898 

31.84 

6  10.48 

4756 
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45.58 
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17.5 
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38.83 

6  65.81 

4855 

653 
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8  54  53.67 

54.60 
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36.9 
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45.99 

17    8  43.0 
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4055 

6  46.08 

4851 
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5 

9    2  35.87 

36.78 

16  52  28.6 

24.8 

9.605 

40.94 

5  4053 

48.65 

656 

8  56  5551 

6 

9    6  26.09 

26.98 

16  35  57.8 

54.0 

9.580 

41.61 

6  33.99 

48.80 

6.17 

9    06256 

7 

9  10  15.73 

16.60 

16  19  10.9 

7.1 

9.656 

4258 

6  27.07 

4855 
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9    4  4852 

8 

9  14    4.77 

5.62 

16    2    8.3 

4.5 

9.531 

42.92 

6  19.56 

49.12 

6.01 

9    8  45.17 

9 
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54.05 

15  44  60.3 

46.5 

9.607 

43.56 

6  11.46 

4959 
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9  12  41.73 

10 

9  21  41.08 

41J88 

15  27  175 
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9.482 

44.18 

5    2.77 

49.46 
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9  16  3858 

11 

9  25  28.35 

29.12 

15    9  29.3 

25.5 

9.458 

44.80 

4  63.49 

49.63 

5.76 

9  20  3454 

12 

9  29  15.05 

15.79 

14  51  26.9 

235 

9.434 

45.39 

4  43.63 

49.80 

558 

9  23  31.40 

13 

9  33    1.18 

1.89 

14  33  10.3 

6.8 

9.411 

45.98 

4  3351 

49.96 

6.60 

9  28  2755 

14 

9  36  46.75 

47.43 

14  14  39.9 

36.5 

9.387 

46.55 

4  2252 

60.19 

652 

9  32  2451 

15 

9  40  31.77 

32.42 

13  56  56.1 

52.8 

9.364 

47.10 

4  lOJBS 

50.36 

6.44 

9  36  21.06 

16 

9  44  16iM 

16.86 

13  36  59.1 

55.9 

9.342 

47.65 

3  68.60 

6055 

557 

9  40  1751 

17 

9  48    0.19 

0.78 

13  17  49.1 

46.0 

9.321 

48.18 

3  46.99 

60.74 

550 

9  44  14.17 

18 

9  51  43.62 

44.17 

12  58  26.5 

23.6 

9.300 

48.70 

3  32.87 

60.93 

5.23 

9  48  10.73 

19 

9  55  26.55 

27.07 

12  38  51.6 

48.8 

9579 

4951 

.     3  1956 

61.12 

5.16 

9  52    758 

20 

9  59    8.99 

9.47 

12  19    4.6 

2.0 

9559 

49.70 

3    6.16 

61.32 

5.09 

956    353 

21 

10    2  5a97 

51.41 

11  59    5.9 

3.5 

9539 

5019 

2  60.67 

6152 

5.02 

10    0    059 

22 

10    6  32.49 

32.89 

11  38  55.7 

53.5 

9520 

50j67 

2  35.54 

61.72 

455 

10    3  5654 

23 

10  10  13.57 

13.93 

11  18  34.4 

32.4 

9502 

51.12 

2  20.06 

6152 

4.89 

10    7  5350 

24 

10  13  54.23 

54.55 

10  58    25 

0.4 

9.185 

51.55 

2    4.15 

62.13 

453 

10  11  50.06 

25 

10  17  34.49 

34.T7 

10  37  19.5 

17.9 

9.169 

5159 

147.86 

S254 

4.77 

10  15  46j6D 

26 

10  21  14.37 

14.61 

10  16  26.5 

25.1 

9.153 

52.42 

1  31.19 

6255 

4.71 

10  19  43.16 

27 

10  24  53.88 

54.07 

9  55  23.6 

22.4 

9.139 

52.82 

1  14.16 

52.76 
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10  23  39.71 

28 
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33.18 

9  34  11.1 
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5256 
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29 
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0  39.02 
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30 
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3 
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h     m    8 
10  43    6.40 
10  46  44.02 
10  50  2tJ37 
10  53  56.47 
10  57  35.34 

■ 

6^ 
43.93 
21 JM 
58J89 
3511 

7  45  56.0 
7  23  52.8 
7    1  42.4 
6  39  25.1 

5i'.8 
66.5 
53.6 
43.5 
26.5 
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9.073 
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9.041 
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55J28 
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55.86 

m    ■ 
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0  35.02 

0  5452 
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1  33.35 
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54.34 
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4.36 
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10  43  22.48 
10  47  19.04 
10  51  1559 
10  55  12.14 
10  59    8.70 

6 

7 

8 

9 

10 

11    1  11.99 
11    4  48.42 
11    8  24.66 
11  12    0.72 
11  15  36.63 

11.71 
48.09 
24  J» 
OJ29 
3ai5 

6  17    1.3 
5  54  31.3 
5  31  55.5 
5    9  14.1 
4  46  27.6 

3.0 
33.3 
57.8 
16.7 
30.5 

9.023 
9.014 
9.007 
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8.993 

56.12 
66.37 
56.61 
56^ 
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1  5355 

2  13.35 
2  33.67 

2  54.17 

3  14J1 

55.06 
55.31 
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55.82 
56.08 
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4.13 

11    3    555 
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11  10  58.36 
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13 
14 
15 
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11  22  48.05 
11  26  23.59 
11  29  59.05 
11  33  34.45 

11.87 
47.46 
22.95 
58.36 
33.71 

4  23  36.3 
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3  37  40.6 
3  14  36.8 
2  51  29.5 

39.6 
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41.1 
34.1 
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8.983 
8.979 
8.976 
8.974 
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57.41 
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57.87 
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3  56.47 
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1  18  31.3 
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58.37 
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6  24.48 
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57.66 
57.93 

58.19 
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58.72 
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4.06 
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11  32  30.78 
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25 

11  55    6.79 
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58.78 
28.78 
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—  0  14  58.5 
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50.9 
15.5 
405 
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9.006 

58.44 

58.49 
58.53 
58.55 
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7  27.59 

7  48.40 

8  9.07 
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12  10    6.65 
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9.015 
9.024 
9.034 
9.045 
9.057 

5855 
5852 
58.48 
58.43 
58.37 

8  49.89 

9  9.98 
9  29.83 
9  49.43 

10    8.75 

0.33 
0.60 
0.87 
1.14 
1.41 

4.21 
454 
4.27 
4.31 
4.35 

12  21  56.31 
12  25  52.86 
12  29  49.42 
12  33  45.97 
12  37  4252 

Oct  1 
2 
3 
4 
5 

12  31  11.13 
12  34  48i)5 
12  38  27.09 
12  42    5.58 
12  45  44.43 

9JS6 
47.32 
25.41 

4.85 
42.65 

3  21  68.2 

3  45  26.0 

4  8  41.2 
4  31  53.4 
4  54  62.2 

58.1 
15.6 
30.5 
42.4 

50.9 

9.069 
9.082 
9.096 
9.111 
9.126 

5859 
58.19 
58.07 
57.94 
57.79 

10  27.79 

10  4653 

11  4.94 
11  23.01 
11  40.72 

1.68 
1.96 
253 
251 
2.79 

4.39 
4.43 
4.48 
453 
4.58 

12  41  39.07 
12  45  35.63 
12  49  32.18 
12  53  28.73 
12  57  2559 

6 

7 

8 

9 

10 

12  49  23.66 
12  53    3i27 

12  56  43.29 

13  0  23.74 
13    4    4.64 

21.83 

1.40 
41.37 
21.77 

2^ 

5  17  67.3 

5  40  68.3 

6  3  64.8 
6  26  56.5 
6  49  42.9 

55.8 
56.6 
52.9 
44.4 
30.6 

9.142 
9.159 
9.176 
9.194 
9.213 

57.62 
57.45 
5755 
57.05 
56.82 

11  58.05 

12  14.99 
12  31.52 

12  47.62 

13  3.28 

3.07 
3.35 
3.64 
3.92 

450 

4.64 
4.70 
4.77 
4.84 
4.91 

13    1  21.84 
13    5  18.39 
13    9  14.95 
13  13  11.50 
13  17    8.05 

11 
12 
13 
14 
15 

13    7  45.99 
13  11  27.81 
13  15  10.13 
13  18  5297 
13  22  36.35 

43.94 
27.72 

8.00 
50.80 
34.14 

7  12  23.7 
7  34  68.5 

7  57  26.9 

8  19  48.6 
8  4163.2 

lliJ 

45.8 
14.0 
355 
50.0 

9J832 
9J253 
9575 
9J»7 
9.319 

5658 
56.30 
66.03 
55.75 
55.45 

13  18.49 
13  8351 

13  47.44 

14  L15 
14  14.31 

4.48 
4.76 
5.04 
5.32 
5.60 

4.98 
5.05 
5.14 
552 
5.30 

13  21    4.61 
13  25    1.16 
13  28  57.72 
13  32  5457 
13  36  50.82 

16 
17 

18 
19 
20 

13  26  20J28 
13  30    4.79 
13  33  49.89 
IS  37  35.61 
13  41  21.97 

18.05 
2.50 
47.56 
33.24 
1957 

9    3  70.4 

9  25  69.7 

9  47  60.9 

10    9  43.6 

10  31  17.3 

57.1 
56.3 
474 
30.0 
8.6 

9.342 
9.366 
9.392 
9.419 
9.445 

55.13 
54.81 
54.45 
54^ 
53.71 

14  26.94 
14  39.00 

14  50.46 

15  1.30 
15  1151 

5.88 
6.16 
6.43 
6.70 
6.97 

5.38 
5.47 
5.56 
5.65 
5.74 

13  40  47.37 
13  44  43.93 
13  48  40.48 
13  52  37.03 
13  56  3359 

21 
22 
23 
24 
25 

13  45    8^ 
13  48  56.6r 
13  52  45.06 

13  56  34.17 

14  0  24.01 

6.55 
54.21 
42.57 
31.65 
2147 

10  52  41.7 

11  13  56.4 
11  34  61.1 

11  55  55.3 

12  16  38.7 

28.0 
42.7 
47.4 
41.6 
25.0 

9.473 
9.501 
9531 
9562 
9592 

53.31 
52.90 
52.48 
52.03 
5157 

15  21.06 
15  29.94 
15  38.11 
15  45.55 
15  5256 

754 

7.51 
7.86 
8.01 
856 

5.83 
5.93 
6.03 
6.13 
6.23 

14    0  30.14 
14    4  26.70 
14    8  2355 
14  12  19.80 
14  16  16.36 

26 
27 

28 
29 
30 

14    4  14.58 
14    8    5.90 
14  11  57.99 
14  15  50.87 
14  19  44.55 

12.02 
3.32 

55.39 
48Ji5 
41.91 

12  36  70.8 

12  57  31.3 

13  17  39.7 
13  37  35.6 
13  57  18.6 

57.1 
17.7 
26i2 
22J2 
5.3 

9.623 
9.654 
9.687 
9.720 
9.753 

51.10 
5050 
50.09 
4955 
49.01 

15  5854 

16  3.51 
16    7.99 
16  11.68 
16  14.57 

851 
8.76 
952 
9.27 
958 

6.33 
6.45 
656 
6.67 
6.78 

14  20  12JQ1 
14  24    9.47 
14  28    6.02 
14  32    2.58 
14  35  50.13 

31 
^ 

14  23  39.02 
14  27  34.29 

36.37 
31.63 

14  16  48.2 
—14  35  64.0 

35.0 
51.0 

9.787 
9.821 

48.44 
47.86 

16  16.66 
—16  17.94 

9.77 
16  10.01 

6.89  14  39  55.69  1 
1    7.00  14  43  52.24 

N«n..-] 


[  tte  IfMMlin,  iid>taMl  0kl8  fhn  tlM  SUmwI  IntsnaL 


304       WLAR  CUPHEMERI6,   1861. 


AT  WASHINGTON  MEAN  AND  APPARENT  NOON.                | 

APPARENT 

APPARENT 

HOURLY 

u/^ 

BIGHT  A808NSI0N. 

DECLINATION. 

MOTION. 

for 

dbS&r 

at 

SMmbiI 

TiiMor 

Sonid. 

NOOB. 

UmaNoob. 

Ap- 
pwent 
Noon. 

Mean  Noon. 

liboa. 

B%ht 

iiOD. 

DodH- 

oafeio*. 

Not.  1 

h     m     ■ 
14  27  34.29 

31*63 

— 14°3^6i.O 

5f.O 

9.821 

47*86 

—16*17*94 

id  10.01 

as     '    h    m   1  1 
1    7.00  14  43  52JmI 

2 

14  31  30.37 

27.70 

14  54  65.6 

52,7 

9.854 

4756 

16  18.42 

1056 

7.11 

14  47  48JB0 

3 

14  35  27in' 

24.59 

15  13  52.6 

39.9 

«7.CXx$ 

46.64 

16  18.08 

10.50 

7.23 

14  51  4535 

4 

14  39  24.99 

22.30 

15  32  24.5 

12,0 

9.922 

46JaO 

16  16.93 

10.74 

7.36 

14  65  41.91 

5 

14  43  23.52 

20.82 

15  50  41.0 

28.7 

9.956 

45.35 

16  1458 

1056 

7.48 

14  69  38.46 

6 

14  47  22.87 

20.i7 

16    8  41.6 

29.5 

9.990 

44.68 

16  12a8 

1152 

7.60 

15   3  35i» 

7 

14  51  23.04 

20.34 

16  26  25.9 

14,0 

10.024 

44.00 

16    Ml 

11.46 

7.72 

15   7  3157 

8 

14  55  24.04 

21.34 

16  43  53.6 

41.9 

10.058 

43.30 

16    4.04 

11.70 

7.84 

15  11  9813 

9 

14  59  25.87 

23.17 

17    0  64i2 

52.7 

10.092 

42.57 

15  58.75 

1154 

7.96 

15  15  34jG8 

10 

15    3  28.52 

25.83 

17  17  57ii 

46.0 

10.127 

4133 

15  52.65 

12Ji7 

8.06 

15  19  91JM 

11 

15    7  32.00 

29.32 

17  34  82.2 

21.3 

10.162 

41.08 

15  45.72 

19.40 

650 

15  23  17.80 

12 

15  11  36.32 

33.65 

17  50  49.0 

38.4 

10.196 

4056 

16  37.96 

13.62 

652 

15  27  14.35 

13 

15  15  41.46 

38.81 

18    6  47i2 

36.9 

10531 

3a50 

15  2956 

1254 

8.41 

15  31  ion 

14 

15  19  47.44 

44.81 

18  22  26.3 

16.3 

10566 

38.72 

15  19.92 

13.05 

6.56  15  35  7.4611 

15 

15  23  54.25 

51.64 

18  37  46.0 

36.3 

10.300 

37.90 

15    9.66 

1356 

8.66  15  39  4j02| 

16 

15  27  61.89 

58.31 

18  52  45.9 

36.6 

10.335 

37.07 

14  58.57 

18.47 

6.69  15  43  0J58| 

17 

15  32  10.36 

7.81 

19    7  25.6 

16.6 

10.370 

3653 

14  46j65 

13.67 

851 

15  46  67.13 

18 

15  36  19.67 

17.15 

19  21  44.8 

36.1 

10.404 

35.36 

14  33.90 

13.67 

9.03 

15  50  63.69 

19 

15  40  29.81 

27.32 

19  35  43.1 

84.7 

10.438 

34.49 

14  20.30 

14.07 

9.14 

15  54  50i4 

80 

15  44  40.77 

38.31 

19  49  20ii 

12J3 

10.473 

33^ 

14    5.88 

1456 

954 

15  58  4&80 

21 

15  48  52.54 

50.12 

20    2  35.6 

28.0 

10.507 

32.68 

13  60.66 

14.45 

955 

16   2  43.36 

22 

15  53    5.13 

2.75 

20  15  28.9 

21.7 

10.541 

31.76 

13  34.63 

14.63 

9.46 

16  6  39:91 

23 

15  57  18.52 

16.18 

20  27  59.9 

53.1 

10.574 

30.82 

13  17.81 

14.80 

9.57 

16  10  XAT 

24 

16    1  32.71 

30.41 

20  40    8.3 

1.9 

10.607 

29.87 

13    0.18 

14.97 

9.68 

1614  33J03 

25 

16    5  47.68 

45.42 

20  51  53.6 

47.5 

10.640 

2&91 

12  41.74 

15a4 

9.76 

1618S9i9 

26 

16  10    3.41 

1J90 

21    3  15.5 

9.7 

10.671 

87.92 

15  22.56 

15.30 

9.86 

16  2S$  96.14 

27 

16  14  19.89 

17.73 

21  14  13.6 

92 

10.701 

26.92 

12  12.65 

15.46 

9.96 

16  26  2a.70 

28 

16  18  37.10 

35.00 

21  24  47.7 

42.7 

10.731 

2551 

11  42.00 

1SJB2 

10.06 

16  30  19i6 

29 

16  22  55.02 

52.96 

21  34  57.4 

52.7 

10.761 

24.88 

11  20.64 

15.77 

10.17 

16  34  15.81 

30 

16  27  13.62 

11.64 

21  44  42.4 

38.0 

10.789 

23.85 

10  58.60 

1552 

1058 

16  38  12^ 

Dec  1 

16  31  32.88 

30.96 

21  53  62.4 

58.3 

10.816 

22.81 

10  35.89 

16.07 

1055 

16  42  8A 

2 

16  35  52.78 

50.93 

22    2  571 

53.4 

10.842 

21.75 

10  12.55 

1651 

10.43 

16  46  5.49 

3 

16  40  13.29 

10.51 

22  11  26.3 

22.9 

10.866 

20.68 

9  48.60 

16.35 

1051 

16  50  2iH 

4 

16  44  34.38 

32.67 

22  19  29.6 

26.5 

10.890 

18j60 

9  24.07 

16.49 

10.50 

16  53  68^ 

5 

16  48  56.02 

54.38 

22  27    6.9 

4.1 

10.912 

18J51 

8  59.00 

ia63 

10.66 

16S7  55J6 

6 

16  53  18.17 

16.61 

22  34  17.8 

15.3 

10.933 

17.41 

6  33.41 

16.T6 

10.75 

17   151.72 

7 

16  57  40.81 

39.33 

22  41    2.3 

0.1 

10.953 

16.30 

8    7.33 

1689 

10.80 

17   5  48JB 

8 

17    2    3,92 

2.52 

22  47  20.0 

18.1 

10.972 

15.18 

7  40.77 

17.02 

1056 

17   9  4i83 

9 

17    6  27.46 

26.14 

22  53  10.7 

9.0 

10.989 

14.05 

7  13.80 

17.14 

1052 

17  13  41.39 

10 

17  10  51.41 

50.17 

22  58  34.4 

32.9 

11.005 

1252 

6  46.43 

1755 

1056 

17  17  S7S5 

11 

17  15  15.74 

14i58 

23    3  30.8 

29.5 

11.021 

11.78 

C  18.68 

1756 

U.03 

17  21  3451 

12 

17  19  40.40 

39.32 

23    7  59.8 

58.7 

11.035 

10.64 

6  50.58 

17.46 

11.08 

17  25  81.07 

13 

17  24    5.38 

4.39 

23  12    ISt 

0.3 

11.047 

9.49 

6  22.16 

17.56 

11.12 

17  29S758 

14 

17  28  30.64 
17  32  56.16 

29.74 

23  15  34.9 

345 

11.058 

8.33 

4  5346 

17.66 

11.16 

17  33  24.18 

15 

55.35 

23  18  40.8 

40.3 

11069 

7.17 

4  24.50 

17.75 

1150 

17  37  90.74 

16 

17  37  21.91 

21.19 

23  21  18.7 

18.3 

11.077 

6.00 

8  55.33 

17.82 

1152 

17  41  175) 

17 

17  41  47.86 

4753 

23  23  28.6 

28.3 

11.064 

4.63 

8  25.95 

1759 

1154 

17  45  13.86 

18 

17  46  1399 

13.45 

23  25  10.4 

105 

11.091 

8.65 

2  56.39 

17.96 

1156 

17  49  im 

19 

17  50  40.25 

39.80 

23  26  24.1 

24.0 

11.096 

2.47 

2  26.69 

18.08 

U58 

17  53   657 

20 

17  55    6.63 

6i27 

23  27    9.5 

9.5 

11.101 

159 

1  56.87 

18.09 

1159 

17  57   353 

21 

17  59  33.08 

32.81 

23  27  26.5 

26.5 

11.103 

0.11 

126.98 

18.14 

1150 

18    1    0.» 

22 

18    3  59.59 

59.42 

23  27  15J2 

155 

11.105 

1.06 

0  57.05 

18.18 

1150 

16    4S6J& 

23 

18    8  26.12 

2504 

23  26  35.6 

35.6 

11.105 

254 

—  0  27.09 

1852 

11.30 

18    8  5351 

24 

18  12  52.63 

52.64 

23  25  27.8 

27.8 

11.103 

3.42 

+  0    2.86 

1656 

1159 

18  18  49.76 

25 

18  17  19.09 

19.19 

23  23  51.6 

51.6 

11.100 

4.60 

0  32.77 

1656 

U56 

18  16  4638 

26 

18  21  45.47 

45.66 

23  21  47i2 

47.1 

11.096 

5.77 

1    2.60 

18.30 

1157 

16  20  49^ 

27 

18  26  11.73 

12.01 

23  19  14.6 

14.4 

11.091 

6.95 

1  32.31 

1852 

1155 

16  24  39.44 

28 

18  30  37.82 

38.19 

23  16  13.8 

13.5 

11.083 

8.12 

2    1.86 

1653 

1152 

18  26  36.00 

29 

18  35    3.72 

4.18 

23  12  45.0 

44.6 

11.075 

958 

2  3152 

16.34 

11.19 

16  313&55 

30 

18  39  29.39 

29.94 

23    8  48i2 

47.7 

11.065 

10.44 

3    0.34 

1855 

UJ$ 

16  36  29il 

31 

18  43  54.79 

55.43 

23    4  23.5 

22.9 

11.053 

11.60 

3  29.18 

ia36 

11.11 

18  40  25^1 
16  44  2923^ 

32 

18  48  19.891  20.62 

—22  59  31.1 

30.4 

11.040 

12.75 

+  3  57.72 

16  18561  11.07 

NoTA.  —  For.  Mum  Interval  of  Somidiaiiietar  paiilng  the  Meridian^  tnkftnoi  .008  (tm.  4»  gMwatt  latawiJ. 
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WASHINGTON  MERIDIAN. 

Lognitbm 
fSttmof 

SIdMMl 
TllM 

of 

Semi- 

diuMter 

'^ 

HBridftui. 

^LonriUim 
TaSfttkmor 

8olw 
Date. 

SUaraal 
Due. 

Limb 
•ad 

Timodt 

BightAsMukn 
^biTlint. 

Mdod'i 

Bight  AMD- 

■km  for 

Moon's 
for 

Ihooror 

Ihooror 

LoiigitadA. 

Longitode. 

Jan.     1 

d 
0 

n.L. 

h    m    ft 
10  50  43J25 

2.12077 

67.15 

+  4?  ^  49.0 
^^0    5    3.9 
ri-  3  16  49.1 

-2.97988 

1 

1 

n.u. 

11  17    6.76 

2.11966 

67.08 

—2.98276 

2 

1 

n.L. 

11  43  28.17 

2.12103 

67.21 

—2.97966 

2 

2 

n.u. 

12  10    0.24 

2.12493 

67.53 

/     ^6  25  53.3 

-2.97046 

3 

3 

ILL. 

12  36  50.90 

2.13117 

68.04 

'      —  9  29  39.0 

-2.95477 

3 

3 

n.u. 

13    4    654 

2.13931 

68.71 

—12  25  26.8 

-2.93170 

4 

4 

n.L. 

13  32    0.35 

2.14897 

69.47 

—15  10  35.5 

—2.90016 

4 

4 

n.u. 

14    0  31S3 

2.15951 

70.33 

—17  42  22.6 

—2.85796 

5 

5 

ILL. 

14  29  46.50 

2.17026 

7153 

—19  58    5.9 

—2.80216 

5 

5 

n.u. 

14  59  44.23 

2.18053 

72.07 

—21  55    8.5 

—2.72789 

6 

6 

n.L. 

16  30  21.71 

2.18921 

72.80 

-23  31    6.1 

-2.62682- 

6 

6 

n.0. 

16    1  31.62 

2.19587 

73.32 

—24  43  54.4 

—2.48186 

7 

7 

n.L. 

16  33    3X11 

2.19901 

73.59 

-25  32    0.3 

-254773 

7 

7 

n.u. 

17    4  41.82 

2.19904 

73.56 

-25  54  30.4 

—1.68115 

8 

8 

n.L. 

17  36  12.54 

2.19532 

73Jn 

—25  51  16.5 

+1.90135 

8 

8 

n.u. 

18    7  19.66 

2.18814 

72.56 

—25  22  57.7 

+2.30546 

9 

9 

n.L. 

18  37  49.18 

2.17774 

71.66 

-24  30  56.0 

+2.49995 

9 

9 

U.u. 

19    7  30.16 

2.16483 

70.55 

-23  17    8.7 

+2.62273 

10 

10 

Ll. 

19  33  56.53 

2.16017 

69.31 

-21  43  56.9 

+2.70757 

11 

10 

Lu. 

20    144.37 

2.13437 

68.03 

—19  53  57.6 

+2.76900 

11 

11 

Ll. 

20  28  32.10 

2.11836 

66.7o 

—17  49  48.0 

+2.81412 

12 

11 

JiV. 

20  54  22.09 

2.10275 

65.57 

—15  34    25 

+2.84730 

12 

12 

Ll. 

21  19  18.82 
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9.04454 

61.09 

9.04817 

6157 

9.05369 

61.66 

9.06097 

62.18 

9.06963 

69.82 

9.07940 

63.56 

9.09009 

64.37 

9.10089 

6553 

9.11167 

66.10 

9.12189 

66.94 

2.13124 

67.73 

2.13919 

68.41 

9.14548 

68.97 

W  ^  i4 

+29  55  17.6 
+21  21  20.1 
+19  27  1.5 
+17  13  35.4 

+14  42  38.4 
+11  56  9.1 
+  8  56  27.9 
+  5  46  18.1 
+  9  98  29.6 

—  6  53  45.6 

—  4  16  37.3 

—  7  36  274 
—10  49  29.3 
—IS  51  25.0 

—16  38  44.1 
— 1^  7  48.1 
—21  15  9.7 
—22  58  26.3 
••24  15  40.3 

—25  5  50.8 
— 25  28  50J9 
—25  25  28.3 
—24  56  57.6 
5  34.5 


—29  53  34.7 
—21  23  29.0 
—19  37  48.9 
—17  38  58.3 
—16  29  11.9 

—13  10  38.5 
—10  44  55.0 

—  8  13  58.5 

—  5  39  17.4 

—  3    2  18.6 

—  0  94  94.0 
+  9  13  5.9 
+  4  48  59S 
+  7  91  395 
+  9  50    45 

+19  19  47.8 
+14  98  94.0 
+16  35  945 
+18  39  17.4 
+90  17  39.1 

+91  49  33.0 
+93  6  485 
+54  7  52.1 
+24  51  215 
+25  16    75 


ytAOanot 
Moon'to 


ft»r 
IhooroT 


—9.49107 
— 9.G2049 
— a71720 
—9.79273 
— 9J65S75 

— S50067 
—953893 
—956714 
—956805 
—350151 

-a00G63 
—350497 
—959301 
—857344 
—954875 


-859963 
-4i54109 
-•*-8i.76359 
-9J65666  I 
— 9;j50359 

—956159 
— 1J68006 
+150994 
+850395 
+849191  i 

+8.61003 
+8^114 
+8.75073 
+8.79483 

+859778 

+956956 
+857090 
+958388 
+959297 
+859679 

+859738 
+859447 
+858791 
+857749 
+856968 

+854316 
+851804 
+9L78605 

+9.74556  i 
+959409; 


+958778 
+9.54096 
+9L41891 
+953416 
+157708 
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WASHINGTON  MERIDIAN. 

^ 

8olw 
ftito. 

SUaraal 
IMa. 

Limb 

HKl 

Tzuflit. 

BlgfatSmndoQ 
InTlma. 

LonMim 
1  hour  of 

Hdffwl 
Time 

of 
8eml. 

dluneter 

'^ 

MMdiHi. 

DwUnOoii. 

LMEMTithm 

Variation  of 
Moonhi 

liar 
Ihourof 
LoDgitoda. 

Apr.  14 
15 
15 
16 
16 

d 
104 
105 
105 
106 
106 

I.U. 
I.L. 
I.O. 
iL. 

h    m     f 

5  80  34.37 

6  48  53.80 
6  17  19.35 

6  45  43.87 

7  14    li23 

8.14986 
8.15289 
8.15284 
8.15168 
8.14913 

6937 
69.61 
69.67 
69.59 
69.41 

+2^2^  lg.7 
4-25    6    9.0 
+84  30  89.1 
+83  34  19.8 
+28  18    1.9 

-1.39058 
—8.10360 
-8.36189 
—858078 
—853413 

17 
17 

18 
18 
19 

m 

107 
108 
106 
109 

I.O. 
I.L. 
I.U. 

I.U. 

7  48    6.95 

8  9  58.35 

8  37  34.83 

9  4  57.86 
9  38  10.68 

8.14576 
8.14186 
8.13796 
8.13484 
8.13874 

6914 
68.83 
68.51 
68.88 
68.08 

+20  48  19.8 
+18  48    9.7 
+16  36  47.8 
+14    9  41.6 
+11  88  38.4 

-8.78058 
—8.78880 
-8JB4353 
-8.88765 
—8.98306 

19 
20 
80 
81 
81 

109 
110 
110 
111 
111 

•       I.U. 
I.L. 
I.U. 

9  69  18.01 
10  86  86.88 

10  53  48.73 

11  81  IbJU 

11  49  isisa 

8.13813 
8.13344 
813669 
814311 
8.14961 

07.94 
68.01 
68JS4 
68.65 
69.88 

+  8  35  16.8 
+  5  38    8.5 
+  8  81  195 

—  0  54    8.7 

—  4  11  18.4 

-8.95098 
—8.97169 
-8.98569 
— 8iKrd09 
-8.99388 

88 
88 
83 
83 
84 

118 
113 
113 
114 
114 

Lu. 
Li. 

I.U. 
I.L. 

n.u. 

18  17  41.91 
18  46  51.78 
13  16  47.81 

13  47  33.85 

14  81  38.06 

8.15891 
816976 
3.18153 
8.19348 
8.80477 

60.97 

70.86 
71.84 
72.87 
73.86 

—  7  86  45.9 
—10  36  48.9 
—13  37  32.4 
—16  84  55.1 
—18  54  56.3 

-3.98538 
-8.96855 
—8.94134 
-8.90128 
—3.84585 

85 
85 
86 
26 
87 

115 
115 
116 
116 
117 

n.L. 
n.u. 
n.L. 

ILu. 

14  54    3.10 

'     15  87    6.04 

16    0  33.52 

16  34    8.60 

17  7  32.17 

8.81486 
8.88133 
8.28490 
8.88458 
8.81995 

74.78 
75.38 
75.74 
75.73 
75.36 

—21    3  51.5 
—28  48  86.9 
—24    6  15.0 
-84  55  46.9 
—85  16  40.3 

-8.76797 
-8.66051 
—8.50398 
—8.84589 
-158647 

87 

86 
88 
89 
89 

117 
118 
118 
119 
119 

JI.U. 

n.L. 
n.u. 
n.L. 

ILu. 

17  40  25.20 

18  18  3114 

18  43  37Ji8 

19  13  35.58 
19  43  88.51 

3.81131 

8.19904 
8.18404 
8.16705 
8.14903 

73.58 
78.31 
70.87 
69.40 

-85    9  37.0 
—84  36  16.3 
—83  38  59.4 
-28  80  33.0 
—80  43  54.6 

+8.01153 
+8.35911 
+853357 
+8.64359 
+8.71908 

30 
30 

8 

180 

120 
181 
181 
128 

n.L. 

ILu. 

n.L. 

ILu, 
ILi. 

80    9  58.74 

80  36  87.94 

81  156.06 
81  86  30.38 
81  50  19.04 

313085 
8.11330 
8.09691 
8.08818 
3.06966 

67.98 
66.58 
65J24 
64.10 
63.14 

—18  51  57.7 
—16  47  86.1 
—14  38  48.8 
—18  10  17.9 
—  9  41  49.8 

+8.77389 
+8.81876 
+8.84171 
+8.86871 
+8.87756 

8 
3 
3 

4 
4 

188 

183 
183 
184 
184 

ILu. 
ILu 

n.u. 
n.L. 
n.u. 

82  13  30.39 
22  36  12.88 
22  58  35.05 

83  80  45.17 
83  48  50.78 

8.06986 
8.05150 
8.04630 
8.04356 
3.04388 

62.35 
61,73 
61.33 
61.11 
61.05 

—  7    9    65 

—  4  33  39.4 

—  1  56  50.3 
+  0  40    4.5 
+  3  15  51.9 

+2.88739 
+8.89305 
+3.89509 
+8.89363 
+8.88880 

5 
5 
6 
6 

7 

185 
186 
126 
127 
127 

ILu. 

ILL. 

n.u. 
.n.L. 

0    4  59.81 
0  27  17.75 

0  49  53.87 

1  18  51.73 
1  36  18.66 

8.04544 

8.04964 
8.05685 
8.06438 
8.07394 

6117 
61.45 
61.89 
G2.46 
63.14 

+  5  49  801 
+  8  19  16.8 
+10  44  845 
+13    3  85.9 
+15  14  56.6 

+8.88056 
+8.86849 
+8.85828 
+8.83094 
+8.80366 

7 

8 

2 
.1 

186 
188 
129 
129 
130 

n.u. 

ILL. 

n.u. 

Ll. 
Lu. 

8    0  18.73 

2  84  55.50 
8  50  11.85 

3  13  53.56 
3  40  85.58 

8.08458 
8.09577 
810707 
811803 
8.18814 

63.92 
64.75 
65.68 
66.49 
67.30 

+17  17  27.3 
+19    9  845 
+80  49  18.8 
+88  15  18.7 
+83  85  50.0 

+8.76896 
+8.78487 
+8.66888 
+859426 
+2.49425 

1 
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WASHING 

TON  MRWDTAW. 

Mma 
Solar 
Sate. 

Bldoml 
D«te. 

Limb 

■ad 

Tnnalt 

^^Tliiie. 

loflVlUun 
Mfton's 

Bight  ikMM- 

tkimtot 
Ihoorof 
Loogltaule. 

aideral 

TIlM 

of 

Beml. 

dbmeter 

Mflridfan. 

6642 
68.62 

69.06 
69  J2 
69.40 

DeclkMlion. 

Ihoorof 

May  10 
11 
11 
12 
12 

d 
130 
131 
131 
132 
132 

Lu. 
Ll. 

h    m     9 
4    7  32.85 

4  35  10.48 

5  3  11.51 
5  31  27.98 
5  59  51J38 

2.13694 
2.14392 
2.14876 
2.15165 
2.15220 

W 19  3^2 
-|p24  55    9.4 
-h25  11  26j6 
+25    7  48.7 
4-24  43  47.5 

+211568 
+liO705 
-1.83948 
-223325 

13 
13 
14 
14 
15 

133 
133 
134 
134 
135 

Lu. 

6  28  12.92 

6  56  25.39 

7  24  22.31 

7  52    0.48 

8  19  18.01 

2.15079 
2.14746 
2.14286 
2.13748 
2.13188 

69.32 

69.06 
68.74 
68.33 
67.90 

-h28  59  25.7 
+22  55    6.9 
+21  31  36.5 
+19  49  54.7 
+17  51  174 

-843478 
-*S68B3' 
-2.66650 
-8.74183  1 

-8;aoi60 

15 
16 
16 
17 
17 

135 
136 
136 
137 
137 

Ll. 
Lc. 
Ll. 

8  46  14.79 

9  12  53.39 
9  39  18.18 

10    5  35.01 
10  31  50.97 

2.12662 
2.12228 
2.11926 
2.11813 
2.11906 

67.49 
67.15 
66.91 
€6.82 
66.88 

+15  37  16j6 
+13    9  24.6 
+10  29  28.0 
+  7  39  17.6 
+  4  40  54.1 

-ftB488B 
-888703 
-851740 
-8d4lQ9 
-&95856 

18 

18 
19 
19 
20 

136 
136 
139 
140 
140 

Lu. 
Ll. 
Lu. 
Ll. 
Lu. 

10  56  14.09 

11  24  53JK8 

11  51  57.62 

12  19  36.16 
12  47  5757 

2.12232 
2.12792 
2.13599 
2.14622 
2.15827 

67.11 
67.55 
66.17 
68.97 
69.93 

+  1  36  964 

—  1  31  46il 
^4  41    3.8 

—  7  48  35.6 
-10  51  10.4 

-8J97Q80 

—8575871 

-857S85; 

-856759 

-856171 

28 
21 
21 
22 
22 

141 
141 
142 
142 
143 

Lu. 
Ll, 
Lu. 
Ll. 

13  17    9Ja 

13  47  16.49 

14  18  21.60 

14  50  22.77 

15  23  13.14 

2.17149 
2.18523 
2.19866 
2.21067 
2i22029 

71.02 
72.16 
73.30 
74.35 
75  JO 

—18  45  31.6 
—16  27  26.0 
—18  53  34.0 
—21    0    1.8 
-22  43  31.6 

-858673 
-8JB8ffi7 
-8JB3496 

-8.76127 
-865690 

23 
24 
24 
25 
25 

143 
144 
144 
145 
145 

Lu. 

n.L. 
n.u, 

ILL. 

ILu. 

15  56  40.63 

16  33    0.19 

17  6  47.63 

17  40  13.31 

18  12  57.83 

2.22650 
2J22863 
2i22616 
2.21924 
2^20625 

75.77 
75.97 
75.78 
75.18 
74J22 

—24    0  42.3 
-24  50    3.9 
—25  10  34.1 
-25    2  284 
—24  27    0.1 

-850843: 
— 8i34902 
-li48344 

+8J0490S 
+8J»M0 

26 

26 
27 
27 

26 

146 
146 
147 
147 
146 

n.L. 

n.u. 
n.L. 
n.u. 
n.L. 

18  44  45.63 

19  15  25.95 

19  44  53J^ 

20  13    6.81 
'20  40    9.39 

2.19393 
2.17716 
2.15894 
2.14022 
2.12186 

72.99 
71.57 
70.07 
68.66 
67.12 

-23  26  52S 
—22    4  29.0 
—20  23    9.0 
—18  26    4.0 
—16  16  15.5 

+8i;6540 
+2J66463 
+273086 
+8.792W 
+282999 

26 
29 
29 
30 
30 

148 
149 
149 
150 
150 

ELu. 

n.L. 

ILu. 

n.L. 

II.  u. 

21    6    6.81 
21  31    6.32 

21  55  16.32 

22  18  45.68 
22  41  43.45 

8.104ft> 
2.08913 
2.07559 
2.06446 
2.05591 

65.78 
64.59 
63.58 
62.74 
63.11 

—13  56  30JI 
—11  29  Ib^ 

—  8  56  39.1 

—  620  32.6 

—  342  32^ 

+8J85696 
+8J87583 
+8J88833 
+289571 
+289897 

31 

31 

Jane    1 

1 
2 

151 
151 
152 
153 
153 

ILL. 

ILu. 

n.L. 

ILu. 
ILu 

23    4  18.45 

23  26  39.27 

23  48  54.43 

0  11  11.85 

0  33  39.11 

2.05003 
2.04689 
2.04630 
2.04828 
2.05261 

61.67 
61.42 
61.36 
61.48 
61.75 

-1    4    3J^ 
+  1  33  38.6 
+  4    92X.8 
+  6*41  58i> 
+  9  10  18.3 

+889842; 
+aJB94fi9| 
+288741; 
+81878961 
+286880. 

2 
3 
3 
4 
4 

154 
154 
155 
155 
156 

ILu. 

n.L. 
n.u. 

ILL. 

ILu. 

0  56  23.45 

1  19  31.62 
143    9.42 

2  7  21.96 
2  32  13.18 

2.05918 
2i)6755 
2.07744 
2.06856 
2.10020 

62SI 
€StM 
63.52 
64.31 
65.18 

+11  33  12.2 
+13  49  ».6 
+15  57  35.6 
+17  56  19.1 
+19  44    2^1 

+284438; 

+8ja»»o 
+aj9i8i 

+275993 
+8;70ffi9 
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UmMbm 

rmSkmot 

Hdffwl 
BmI- 

-^ 

« 

iMKifhrn 
tSoohoT 

Date. 

SUaraal 
Due. 

Limb 
Tntuii. 

lAliBM. 

Mbon'i 
•ton  for 

DedfaMKioii. 

MoonM 
tat 

Ihonror 

Ihoarof      , 

LtrngUt^Am 

LoDglfead*.      i 

Jttne   5 

d 
156 

n,!.. 

h    m     ■ 
9  67  45.39 

9.11200 

66.08 

+21°  id    ^.5 

+2.64476 

5 

157 

n.v. 

3  93  59.34 

2.12346 

66.96 

+29  40    1.7 

+2.56340 

6 

157 

n.i. 

3  60  53.66 

2.13389 

67.78 

+23  45    1.1 

+2.45119 

6 

158 

n.r. 

4  18  34.57 

9.14289 

68.49 

+24  32  35.3 

+2.28323 

7 

•    158 

n.1. 

4  46  96.04 

9.14986 

69.06 

+26    1  23.7 

+1.96764 

8 

159 

I.  v. 

6  19  31.71 

9.15458 

69.45 

+25  10  21.9 

-^).78533 

8 

159 

I.I.. 

5  41    9.80 

9.15688 

69.65 

+24  58  47.9 

—2.04040 

9 

160 

Lv. 

6    9  52.45 

9.15670 

69.66 

+24  26  24.7 

—2.33023 

9 

160 

Lt. 

6  38  30JM 

9.15430 

69.48 

+23  33  23.0 

—2.49954 

19 

161 

l.v. 

7    6  54.89 

9.14999 

69.14 

+29  20  19.0 

—2.61683 

10 

161 

Lt. 

7  34  59.69 

9.14414 

68.70 

+20  48  13.3 

—9.70896 

U 

169 

I.U. 

8    9  40.69 

2.13754 

68.19 

+18  58  25.7 

—9.77140 

11 

169 

Lr. 

8  99  55.rr 

2.13069 

67.66 

+16  52  31.0 

—2.82413 

12 

163 

I.U. 

8  56  45.68 

2.12418 

67.19 

+14  32  15.8 

—2.86565 

19 

163 

I,t. 

9  93  13.13 

9.11860 

66.75 

+11  59  39.8 

-2.89643 

13 

164 

l.v. 

9  49  22^7 

2.11448 

66.45 

+  9  16  19.9 

—2.92369 

13 

164 

I.X. 

10  15  20.06 

2.11217 

66J» 

+  6  24  39.8 

—2.94254 

14 

165 

I.tr. 

10  41  12.96 

9.11210 

66J» 

+  3  26  37.5 

-2.95543 

14 

165 

It. 

11    7    9.31 

9.11435 

66.47 

+  0  24  23.7 

-2.96273 

16 

166 

I.u. 

11  33  17.98 

9.11916 

66.86 

-*  2  39  44.3 

-2.96447 

16 

166 

1.1. 

11  69  48.18 

2.12643 

6r.«3 

—  6  43  29.3 

-9.96029 

16 

167 

•      Lu. 

12  26  49.01 

2.13590 

66.18 

—  8  43  54.6 

—9.94955 

16 

168 

I.L. 

12  54  29.23 

2.14731 

69.09 

—11  38  39.6 

—9.93121 

17 

168 

I.U. 

13  29  56.50 

2.16014 

70.13 

--14  24  16.6 

—9.90367 

17 

169 

Li. 

13  62  16.74 

2.17377 

71  j» 

—16  57  63.1 

— 9L86463 

18 

169 

Lu. 

14  92  33.33 

9.18730 

72.38 

--19  16    4.4 

-2.81078 

18 

170 

I.L. 

14  53  45.85 

2.19990 

73.46 

—21  15  33.4 

—9.73657 

19 

170 

l.v. 

15  25  49.56 

251037 

74.36 

—22  53    8.9 

—9.63161 

19 

m 

I.X.. 

15  58  34.56 

2J21798 

7^.02 

—94    6    2.0 

-9.47560 

90 

171 

Lu. 

16  31  46.72 

2J22184 

75.36 

-24  52  13.5 

-9J20960 

90 

179 

I.I.. 

17    5    7.60 

9.22138 

75.31 

-26  10  38^ 

-1.34636 

91 

179 

I.U. 

17  38  17.39 

2.21666 

74.86 

-26    1  10.9 

+9.06405 

99 

173 

n.L. 

18  13  24.91 

2Ja0787 

74.09 

—94  24  44.0 

+9.39229 

99 

173 

n.u. 

18  45  15.42 

9.19549 

73.02 

-23  23  13.9 

+9.56367 

99 

174 

n.L. 

19  16    6.19 

9.18041 

71.74 

—91  59  19.6 

+9.67340 

93 

174 

n.u. 

19  45  49.93 

9.16361 

70.33 

—90  15  41.8 

+9.74898 

94 

176 

n.1.. 

90  14  24.09 

9.14598 

68.89 

—18  15  51.0 

+2.80261 

94 

176 

n.u. 

90  41  49.66 

9.12837 

67.48 

-16    9  47.0 

+2.84099 

95 

176 

n.!. 

21    8  11.12 

2.11150 

66.17 

—13  39  25.3 

+2.86810 

95 

176 

n.  V. 

91  33  34.75 

2.09611 

66.00 

-11    8  24.9 

+2.88660 

96 

177 

ILim 

91  68    8.24 

9.08254 

63.98 

^8  32    4.3 

+9.89637 

96 

177 

n.u. 

22  21  59.94 

2.07119 

63.16 

—  6  52  98.8 

+9.90470 

97 

178 

n.L. 

92  45  18.44 

2.06225 

62.51 

~  3  11  94.3 

+9.90656 

97 

178 

n.TT. 

93    8  19.51 

2.05584 

e2.06 

—  0  30  93.9 

+9.90444 

98 

179 

n.  L. 

93  30  50.75 

2.05216 

61.80 

+  9    9    9.9 

+9.89673 

96 

179 

n.u. 

93  53  21.42 

2.05100 

61.79 

+  4  46    2.7 

+9.88959 

99 

180 

II.L. 

0  15  52.56 

2.05242 

61.83 

+  7  19    3.9 

+9.87701 

99 

181 

n.u. 

0  38  31.96 

2.05626 

G2.11 

+  9  47    83 

+9.86071 

30 

181 

n.L. 

1    1  26.95 

9.06238 

62.55 

+19    8  54.0 

+9.84003 

30 

189 

n.u. 

124  44.33 

2.07023 

63.12 

+14  93  23.9 

+9.81439 

1 
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WASHINGTON  MERTDTAN. 

^SCSonor 

aideral 
Ifane 

of 
Semi- 

dSameter 

vMi 

MMn 
fMax 
Sato. 

SUbnal 
D»te. 

Limb 

MMl 

Tnofit. 

Moon't 

Bight  Aiett- 

don  for 

Ihoorof 

l>y^lfaf^fm 

IMlMttOB 

ihSJor 

Longlteds. 

M^rMiMt 

iMgitiid.. 

July    1 

d 
182 

n.L. 

h    m     s 
1  48  30.32 

2.07983 

63.82 

+16°2rf  ih 

+2.78tt2 

1 

183 

n.u. 

2  12  50SU 

2.09061 

64.€2 

+18  25  12.6 

-f 2.74213 

2 

183 

n.L. 

2  37  48.39 

2.10216 

65.49 

+20    9  43.3 

H^.e91S6 

U 

184 

II.  c. 

3    3  27.54 

2.11397 

66.38 

+21  41  16^ 

•f2.e»I5 

» 

184 

n.L. 

3  29  48.83 

.       2.12548 

6757 

+22  58  17.9 

+2^3009 

3 

185 

n.u. 

3  56  51J» 

2.13618 

68.10 

+23  59  10.7 

-f2A1734 

4 

185 

n.L. 

4  24  31.69 

2.14554 

68.83 

+24  42  23.5 

+25H22 

4 

186 

n.u. 

4  52  44.58 

2.15299 

69.42 

+25    6  33.6 

+1.85412 

5 

186 

ILL. 

5  21  22.45 

2.15821 

69.82 

+25  10  355 

-1^0065 

5 

187 

U.U. 

5  50  16.27 

2.16104 

70.04 

+24  53  425 

-2.13830 

6 

187 

n.L. 

6  19  16.22 

2.16128 

70.04 

+24  15  34.0 

-2:38694 

6 

188 

II.  u. 

6  48  12.64 

2.15927 

69.86 

+23  16  193 

-254175 

7 

188 

I.L. 

7  14  37.83 

2.15528 

69.53 

+21  56  375 

-255127 

8 

189 

I.  u. 

7  43    3.88 

2.14971 

69.08 

+20  17  31.0 

-2.733?3 

8 

189 

I.L. 

8  11    6.30 

2.14314 

68.55 

+16  20  27.8 

-2TW39 

9 

190 

I.  U. 

8  38  42.70 

2.13625 

68.00 

+16    7  14.7 

-2.84705 

9 

190 

I.L. 

9    5  53.16 

2.12950 

67.48 

+13  39  51.7 

—2.88579 

10 

191 

I.U. 

9  32  40.02 

2.12372 

67.04 

+11    0  284 

•^2.91547 

10 

191 

I.L. 

9  59    7.44 

2.11923 

66.70 

+  8  11  21.6 

-253757 

11 

192 

Lu. 

10  25  21.10 

2.11636 

66.51 

+  5  14  51.0 

-2.96285 

11 

192 

I.L. 

10  51  27.92 

2.11561 

66.47 

+  2  13  19.3 

-2.96196 

12 

193 

Lu. 

11  17  35.64 

2.11711 

66.G2 

—  0  50  48.1 

-2.96583 

12 

193 

Ll. 

11  43  52.58 

2.12090 

66.95 

—  3  55    3.8 

-2.96261 

13 

194 

Lu. 

12  10  27.30 

2.12700 

67.44 

—  6  56  565 

-2.95378 

13 

195 

Ll. 

12  37  28.21 

2.13519 

68.11 

—  9  53  49.7 

-2.93829 

14 

195 

Lu. 

13    5    3.22 

2.14514 

68.94 

—12  43    1.8 

-2.91494 

14 

196 

Ll. 

13  33  19i20 

2.15640 

69.87 

—15  21  45.4 

-2.88230 

15 

196 

Lu. 

14    2  21.12 

2.16832 

70.86 

-17  47    6.5 

-2.83801 

15 

197 

Ll. 

14  32  11.83 

2.18021 

71.85 

—19  56  17.7 

-277839 

16 

197 

Lu. 

15    2  50.71 

2.19120 

72.78 

-«1  46  245 

-259763 

16 

198 

Ll. 

15  34  13.43 

2.20047 

73.67 

—S3  14  525 

-258479 

17 

198 

Lu. 

16    6  11.46 

2.20706 

74.13 

-d4  19  28.8 

-2.41539 

17 

199 

Ll. 

16  38  32.44 

2.21035 

74.40 

—24  58  365 

-2.11354 

18 

199 

Lu. 

17  11    1.02 

2iil005 

74.35 

—25  11  175 

+0.46835 

18 

200 

Ll. 

17  43  20.44 

2JW597 

73,96 

—24  57  335 

+2.12594 

19 

200 

Lu. 

18  15  14.04 

2.19622 

73.26 

-24  18  12.9 

+2.41S9 

19 

201 

Ll. 

18  46  27.58 

2.18745 

72J29 

—23  14  51.4 

+257201 

20 

201 

Lu. 

19  16  50.02 

2.17412 

71.14 

—21  49  43.0 

+2577W 

20 

202 

Ll. 

19  46  14.15 

2.15912 

69.88 

-^    5  27.0 

+2.75166 

21 

202 

II.U. 

20  16  53.97 

2.14333 

68.57 

—18    4  65.1 

+2.80609 

22 

203 

n.L. 

20  44  12.85 

2.12746 

67J» 

—16  51    1.7 

+254390 

22 

203 

ILu. 

21  10  33.73 

2.11213 

66.09 

—13  26  35.0 

+2.87164 

23 

204 

n.L. 

21  36    1.80 

2.09602 

65.00 

—10  54  12.0 

+^*^ 

23 

204 

ILu. 

22    0  43.54 

2.08547 

64.06 

—  8  16  16.1 

1     ^-JUW"^ 

24 

205 

n.L. 

22  24  46.31 

2.07489 

63J28 

—  5  34  55.8 

+2.90963 

24 

205 

n.u. 

22  48  17.84 

2.06652 

62.69 

—  2  52    55 

+251U5 

25 

206 

n.L. 

23  11  26.02 

2.06043 

6257 

-  0    9  26.0 

+2:9060 

25 

206 

n.u. 

23  34  18.72 

2.05675 

62.02 

+  2  31  30.9 

+2J»809 

26 

207 

n.L. 

23  57    3.72 

2.05553 

61.96 

+  5    9  23.1 

+289179 

26 

208 

n.u. 

0  19  48.49 

2.05660 

62.06 

+  7  42  535 

+257774 
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WASHING 

TON  MERIDIAN. 

Loniltliin 
TMkikmof 

ffideieel 
Time 

of 
Semi- 

Loorifhrn 
ySoonof 

Mw 

BUmml 
Dale. 

Umb 

Appumt 
Bii^tTBoeialoii 

Moon's 
Right  Aeeen- 

DeeUnatkm. 

MeoB'S 
PwUnetion 

Date. 

TniuU. 

In  Time. 

rionfor 

niimiBter 
Heridian. 

for 

1  hour  of 

IhooroT 

lM«|fcii4e. 

LoDgltade. 

July  27 

d 
208 

n.L. 

h    m    s 
0  42  40JK 

2.05994 

6233 

-hio^'io'  a!.7 

+2.86063 

27 

209 

n.u. 

1    5  45.95 

2.06543 

63.74 

+13  33    2.4 

+2.83702 

S8 

209 

n.  X.. 

1  29  1200 

2.0r258 

63J29 

4-14  45  175 

+2.80905 

SSB 

210 

II.  u. 

1  53    4J34 

2.08131 

63.96 

+16  49  225 

+2.77471 

89 

210 

n.L. 

2  17  27.83 

2.09132 

64.73 

+18  42  58.9 

+2.73216 

29 

211 

n.  u. 

2  42  26.81 

210208 

6556 

+20  24  46.6 

+2.67861 

30 

211 

n.L. 

3    8    4.13 

2.11311 

6a42 

+21  53  30.9 

+2.60991 

ae 

212 

n.u. 

3  34  21.04 

2.12401 

6757 

+23    7  12.9 

+2.51871 

31 

212 

n.L. 

4    1  17.07 

213430 

68.07 

+91    4  54.9 

+2.39035 

31 

213 

n.u. 

4  28  49.74 

214342 

68.79 

+24  45    2.3 

+218893 

Ang.    1 

213 

n.1. 

4  56  54.54 

2.15097 

69.39 

+25    6  17.4 

+1.75747 

1 

214 

n.u. 

5  25  25.10 

215658 

69.82 

+25    7  33.9 

—1.65302 

2 

214 

n.L. 

5  54  13.56 

2.16002 

70.07 

+24  48    5.6 

—217644 

2 

215 

n.u. 

6  23  11.35 

2.16125 

70.15 

+24    7  27.1 

—240907 

3 

215 

n.  L. 

6  52    9.78 

216038 

70.04 

+23    5  39.0 

-255780 

3 

216 

n.u. 

7  21    0.84 

215764 

69.78 

+21  43    9.0 

—2.66544 

4 

216 

n.L. 

7  49  38.06 

215348 

69.41 

+20    0  52.8 

—2.74719 

4 

217 

11.  u. 

8  17  56.^ 

214833 

68.97 

+18    0    9.9 

—2.81078 

5 

217 

II.  i. 

8  45  54.65 

214276 

68.51 

+15  43  435 

—2.86074 

'    6 

218 

I.U. 

9  11  15.23 

213742 

68.07 

+13  10  33.7 

-2.89975 

6 

218 

I.L. 

9  38  33.37 

2.13368 

67.68 

+10  35  57.9 

—2.92944 

7 

319 

I.u. 

10    5  35.60 

2.12911 

67.41 

+  7  31  335 

—2.95109 

7 

219 

I.L. 

10  32  27.03 

2.12704 

67.35 

+  4  39  36.3 

—2.96552 

8 

220 

I.u. 

10  59  13.79 

2.12681 

67JM 

+  1  33  49.4 

—2.97314 

8 

920 

I.L. 

11  26    2.84 

2.12850 

67.41 

—  1  45  39.8 

—2.97424 

9 

221 

I.U. 

11  53    1.69 

2.13220 

67.73 

—  4  53  11.1 

-296869 

9 

222 

I.L. 

12  20  17.88 

2.13777 

68i23 

—  7  56  63.6 

-2.95621 

10 

222 

I.U. 

12  47  58.61 

2.14536 

68.85 

—10  53  50.8 

—2.93611 

,    10 

223 

I.L. 

13  16  10.36 

215403 

69.60 

—13  41  115 

-42.90737 

11 

223 

I.U. 

13  44  58.31 

216361 

70.43 

—16  16    3.4 

—2.86834 

11 

224 

I.L. 

14  14  25.63 

2.17345 

7158 

—18  35  35.4 

—3.81636 

12 

224 

I.U. 

14  44  33.05 

2.18293 

72.10 

—30  37  10.3 

—2.74693 

12 

225 

I.L. 

15  15  18.19 

2.19117 

72.83 

—33  18  305 

-2.65433 

18 

225 

I.U. 

15  46  35J22 

219753 

73.38 

—23  37    0.1 

-fi.53401 

13 

226 

I.L. 

16  18  15.05 

250137 

73.70 

^-24  31  32.0 

-2.33396 

14 

226 

I.U. 

16  50    5.68 

2.20316 

73.77 

-425    0  54.9 

-1.93038 

14 

227 

I.L. 

17  21  53.45 

2.19984 

73.53 

-25    4  48.9 

+1.64197 

15 

227 

I.U. 

17  53  24.13 

2.19415 

73.03 

-24  43  37.8 

+252290 

15 

228 

I.L, 

18  24  24.57 

2.18551 

7354 

-23  58  265 

+2.45343 

16 

228 

I.U. 

18  54  43.86 

2.17455 

7156 

-32  50  53.8 

+3.59121 

16 

329 

I.L. 

19  24  13.99 

216170 

70.15 

—21  23    75 

+2.68633 

17 

229 

I.U. 

19  52  50.32 

214777 

68.96 

—19  37  325 

+3.75451 

17 

230 

I.L. 

20  20  31.30 

2.13328 

67.75 

—17  36  40.7 

+2.80489 

18 

230 

I.U. 

20  47  18.07 

2.11902 

66.59 

—15  23    8.1 

+284313 

18 

231 

I.L. 

21  13  13.97 

210544 

6551 

—12  59  24.9 

+3.86919 

19 

231 

I.U. 

21  38  23.77 

2.09311 

6454 

—10  27  545 

+288830 

20 

232 

n.L. 

22    5    0.96 

2.08228 

63.71 

—  7  50  50.3 

+2.90079 

ao 

232 

n.u. 

22  28  55.62 

2.07328 

63.00 

—  5  10  155 

+2.90763 

21 

233 

n.L. 

22  52  24.45 

2.06639 

6353 

—  2  28    3.3 

+2.90960 

21 

233 

n.u. 

23  15  33.88 

2.06138 

63.17 

+  0  14    2.9 

+2.90733 

40 
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WASHINGTON  MKRTDTAN, 

Vma. 
Solar 
Data. 

flktereal 
Date. 

Limb 

■Bd 

Tniult. 

Apparmt 
inTlBM. 

LofHitlun 
-^kftlmof 

Moon's 
Bight  Awen- 

lion  for 
Ihoqrof 
Iioogitade. 

aideral 
TlnM 

of 
Bend. 

diameter 

Ueridian. 

DeettntiOB. 

Moal 

BNUiiatte 

fbr 
Ihoorof 
LH«|tadt. 

Ang.22 
S2 
23 
23 
24 

d 
234 
235 
235 
236 
236 

ILL. 

n.u. 
n.L. 

II.  u. 

n.L. 

h    m    s 
23  38  31.12 
0    1  23.09 
0  24  16.46 

0  47  17.62 

1  10  32.63 

2.058© 
2.05805 
2.05953 
2.0G296 
2.06815 

61.99 
61.98 
G3.12 
«2.39 
62.81 

+  2^5^  2^.1 
+  5  31  43.9 
+  8    4  27.7 
+10  31  21.0 
+12  51    65 

+&90066  = 

+2.68996, 

+9.87513 

+3.86690 

+9.83177 

24 
25 
25 
26 

26 

237 
237 

238 
238 
239 

n.u. 

ILL. 

n.u. 

ILL. 

n.v. 

1  34    7.00 

1  58    5.76 

2  22  33.12 

2  47  32.34 

3  13    5.58 

2.07489 
2.06289 
2.09184 
2.10147 
2.11133 

63.34 
63.97 
64.69 
65.46 
66iM 

+15    2  29^ 
+17    4  13.7 
+18  55    3j6 
+20  33  40.8 
+21  58  466 

+9JB0195 

+976587 

4471991, 

+9JG6309 

+150044 

27 
27 

28 
26 
29 

239 
240 
240 
241 
241 

ILL. 

ILu. 

n.L. 

ILu. 

n.L. 

3  39  13.68 

4  5  55.90 

4  33    9.97 

5  0  51.96 

6  26  56.58 

2.12097 
2.12998 
2.13799 
2.14467 
2.14971 

07.02 
67.75 
68.40 
68.94 
69.34 

+23    9    2.3 
+24    3  10.7 
+24  39  68.5 
+24  58  19j6 
+24  57  ISA 

+9.49426 
+9.35864 
+9.14206 
+1J6U14 
-1.73767 

29 

30 
30 
31 
31 

242 
242 
243 
243 
244 

ILu. 

n.L. 

ILu. 

ILL. 

ILu. 

5  57  17.60 

6  25  47.84 

6  54  20.81 

7  22  50i» 
7  51  11.18 

2.15299 
2.15452 
2.15436 
2.15278 
2.15011 

69.89 
69.69 
69.65 
69.48 
69.24 

+24  36  154 
+23  54  46.1 
+22  52  48.5 
+21  30  416 
+19  49    6.9 

-.919988 
-A41273 
-95S718 

-.9jee73 

-974419 

8ept   1 

9 
3 
3 

244 
245 
245 
246 
246 

n.L. 
n.u. 

II.  L. 

n.u. 
n.L. 

8  19  20JI$ 

8  47  15.85 

9  14  58.30 
9  42  29.57 

10    9  53i28 

2.14675 
2.14323 
2.13997 
2.13748 
8.13602 

68.92 
68.59 
68.30 
68.09 
67.96 

+17  49    85 
+15  32  11.1 
+13    0    0.7 
+10  14  40.3 
+  7  18  81.1 

-*a80658 

-9.66994 
--9J90066 

-2.93237 
-996696 

3 
4 
6 
5 
6 

247 
247 

248 
248 
249 

ILu. 
Ll. 
Lu. 
Ll. 
Lu. 

10  9r  14Ja 

11  2  22i22 
11  29  55.41 

11  57  44.66 

12  25  56.95 

2.13596 
2.13767 
2.14117 
2.14631 
2.15302 

67.99 
68.04 
68.33 
68.76 
69.33 

+  4  14    9.3 
+  1    4  24.9 

—  2    7  40.6 
~  5  18  55.3 

—  8  26    1.0 

-997906 
—9.96099 

-9:96276 
—9.97706 
-9L96361 

6 

7 

7 
8 
8 

250 
250 
251 
251 
252 

Ll. 
Lu. 
Ll. 
Lu. 
Ll. 

12  64  37.99 

13  23  52.80 

13  53  44.48 

14  24  13.76 
14  55  18.41 

2.16107 
2.16991 
2.17903 
2.18777 
2.19543 

70.02 
70.79 
71.61 
72.40 
73.08 

-11  25  853 
—14  14  16.9 
—16  48  48.9 
—19    6    6.9 
—21    3  21.1 

-9.94188 
-9.90664 
-986451 
-980512 
-9.72598 

9 

9 

10 

10 

11 

252 
253 
253 
254 
254 

Lu. 
Ll. 
Lu. 
Ll. 
Lu. 

15  26  52.87 

15  58  48.41 

16  30  53.39 

17  2  54.51 
17  34  37.99 

2i»132 
2.20477 
2.20520 
2iW265 
2.19703 

73.64 
73.96 
74.08 
73.83 
73.38 

—92  38  10.5 
—23  48  47i^ 
-24  34    8.1 
—24  53  31.7 
-94  47  88.0 

-961787 
-9.46897 
-990603 
—1.58009 
+1.96107 

11 
12 
12 
13 
13 

255 
255 
256 
256 
257 

Ll. 
Lu. 
Ll. 
Lu. 
Ll. 

18    5  50.78 

18  36  22.13 

19  6    4.05 

19  34  51.83 

20  2  43.76 

2.18846 
2.17742 
2.16462 

2.15070 
2.13609 

72.57 
71.61 
70.50 
69.30 
68.09 

-94  17    7Jd 
-23  23  60J9 
—22    9  43.1 
—90  37    1.0 
—18  48  10.8 

+938375 
+950662 
+9.«14 
+9.7O400 
+9.76360 

14 
14 
15 
15 
16 

257 

258 
258 
259 
269 

Lu. 
Ll. 
Lu. 
Ll. 
Lu. 

20  29  40.91 

20  55  46.39 

21  21    4.94 

21  45  42.34 

22  9  45.00 

2.12172 
2.10806 
2.09548 
2.08438 
2.07600 

66.90 
65.78 
64.77 
63.89 
63.15 

-16  45  86.9 
—14  31  41.6 
—12    8  40.0 

—  9  38  39.9 

—  7    337.6 

+9J80e86 
+984146 
+956583 
+&88319 
+9L89456 
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Bote 

SUbraai 
Date. 

Limb 
and 

Timodi. 

in  Time. 

LonirUhm 
VvErtkmof 

Moon's 

B^gbtAwen- 

■km  for 

IhooroT 

Lon^tade. 

Sldeiwl 

nme 

of 

Bemi- 

diametet 

patting 

the 
Meridian. 

62.57 
62.15 
61.90 
61.78 
61.84 

DeeUnatloii. 

Loorittmi 
TaAoonof 

MooB'a 
Declination 

for 
Ihoorof 
Longitude. 

Sept.  16 
17 
17 
18 
19 

d 
960 
960 
261 
961 
969 

I.L. 
I.U. 
I.t. 

n.u. 

h    m    s 
99  33  19.66 
99  56  33i21 
93  19  39.45 
93  44  9757 
0    7  17.93 

2.06759 
2.06909 
2.05877 
2.05751 
2.05816 

-4°2^2^.8 
—  1  45  46.8 
-1-  0  53  42.3 
+  3  31  29.0 
+  6    6    6.1 

+9.90086 
+9.90263 
+2.90000 
+2.89330 
+2.88242 

19 
90 
90 
91 
91 

963 
963 
964 
964 
965 

n.u. 
n.u. 

ILL. 

ILu, 

0  90  1358 

0  53  19.60 

1  16  41.81 

1  40  24.66 

2  4  31.98 

2.06070 
2.06491 
2.07059 
2.07751 
9.08536 

62.03 
62.34 
62.78 
63.33 
63.96 

+  8  36    8.6 
+11    0  13.5 
+13  17    0.1 
+15  25    7.7 
+17  23  16.8 

+2.86712 
+2.84712 
+2.82175 
+2.79014 
+2.75092 

99 
93 
93 
94 

965 
966 
966 
967 
967 

n.  L. 

ILu. 

n.1.. 
n.u. 

II.  L. 

2  29    6^ 

2  54  11.35 

3  19  46J36 

3  45  51.19 

4  12  94.38 

9.09384 
2.10257 
2.11123 
2.11939 
9.12665 

64.64 
65.35 
66.06 
66.73 
67.34 

+19  10    8.1 
+90  44  23.6 
+22    4  47.5 
+23  10    6.7 
+23  59  13.0 

+9.70230 
+2.64114 
+2.56267 
+2.46785 
+2.30603 

94 
95 
95 
96 
96 

968 

968 
969 
969 
970 

n.u 

II.  u. 

n.1.. 
n.u. 

4  39  22.75 

5  6  42.08 

5  34  17i21 

6  2    2.61 
6  99  52.69 

2.13290 
2.13783 
2.14126 
2.14314 
2.14370 

67.88 
68.31 
68.60 
68.77 
68.82 

+94  31    6.5 
+94  44  56.0 
+94  40    1.3 
+94  15  56.7 
+93  32  39.4 

+2.06021 
+1.35660 
—1.85854 
—2.22704 
-2.42387 

97 
97 

98 
98 
99 

270 
271 
271 
279 
279 

n.1.. 

II.  u. 

n.L. 
n.u. 
n.L. 

6  57  49.11 

7  95  96.89 

7  53    3.76 

8  90  31.47 
8  47  50.05 

2.14299 
9.14114 
9.13890 
9.13650 
9.13491 

68.75 
68.60 
68.39 
68.16 
67.94 

+22  29  52.8 
+21    8  19.3 
+19  28  30.1 
+17  31  18.4 
+15  17  535 

—2.55759 
-2.65703 
—2.73501 
—2.79767 

—2.84848 

99 

90 

30 

Oct     1 

1 

973 
273 
974 
274 
275 

n.u. 
n.L. 
n.u. 
n.L. 
n.u. 

9  15    1J21 

9  42    8.20 

10    9  15.61 

10  36  26.71 

11  d54ii8 

9.13958 
2.13200 
2.13290 
2.13536 
2.13941 

67.77 
67.70 
67.73 
67.89 

68.18 

+12  49  39.8 
+10    8  18JS 
+  7  15  46.4 
+  4  14  19.3 
+  16  31.1 

-2.68954 
—2.92245 
—2.94789 
—2.96632 
—2.97783 

9 
9 
3 

4 

4 

275 

276 
277 
277 

278 

n.L. 
n.u. 
n.L. 

I.U. 
I.L. 

11  31  39.39 

11  59  50.93 

12  28  35.91 

12  55  38.48 

13  25  44.68 

2.14538 
2.15311 
2.16930 
2.17963 

2.18344 

66.64 
69.26 
70.01 
70.88 
71.81 

-2    4  46.0 

—  5  16  21.5 

—  8  24  46.5 
—11  26  195 
—14  17  13.3 

-2.98226 

-2.97909 
—2.96759 
—2.94660 
—2.91454 

5 
5 
6 
€ 

7 

278 
279 
279 
280 
280 

I.u. 

I.L. 

I.u. 

I.L. 
I.U. 

13  56  36.55 

14  28  13.01 

15  0  29.27 

15  33  16.34 

16  6  21.58 

2.19418 
2.20393 
2iai89 
251733 
2.21966 

72.75 
73.65 
74.39 
74.92 
75.16 

—16  53  38.4 
—19  11  53.9 
-21    8  42.4 
-22  41  20.4 
—23  47  50.1 

—2.86899 
—2.80626 
-2.72066 
—2.60076 
—2.42396 

7 

8 
8 
9 
9 

281 
961 
282 
982 
983 

I.L. 

Lu. 

I.L. 
I.U. 
I.L. 

16  39  29.42 

17  12  23.16 

17  44  46.62 

18  16  25.92 
18  47  10.59 

251817 
2ia307 
2.90453 
2.19293 
2.17906 

75.07 
74.65 
73.92 
72.93 
71.74 

—94  27    8.5 
-24  39  10.7 
-24  24  46.4 
-23  45  32.3 
—22  43  38.8 

-2.10738 
+0.85309 
+2.13354 
+2.40627 
+2.55855 

10 
10 
11 
11 
19 

283 
284 
284 
285 
285 

Lu. 
Ll. 
Lu. 
Ll. 
Lu. 

19  16  54.08 
19  45  33.76 
90  13  10.49 

90  39  47.36 

91  5  29.75 

2.16364 
2.14746 
2.13127 
2.11571 
2.10130 

70.43 
69.06 
67.75 
66.49 
65.33 

—21  21  385 
—19  42  115 
—17  47  56.1 
-15  41  96.6 
—13  95    542 

+2.65664 
+2.72956 
+2.76069 
+2.61686 
+2.84683 
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LOOOltlUB 

Vuktknor 

Sideiwl 

nae 

of 

Hcmif. 

y3Saact 

Ifaui 

SIdamd 
Dsto. 

Limb 

Appazvnt 

Moon's 

Moo^ 

Solftr 
B&te. 

and 
TniKit. 

Bi(fat  Aflcenikm 
in  Time. 

Bight  ijeen- 
donfor 

diameter 

the 
Meridian. 

Deelination. 

Ibr 

1  hour  of 

Ihonror 

Longltiidfl. 

Langlfiode. 

Oct.   12 

d 
286 

1.1s. 

ti     m    8 
21  30  24.17 

2.08842 

64.31 

-if  l'    0-.5 

+2.86706 

13 

286 

Lu. 

21  54  37.85 

2.07737 

63.44 

—  8  31  10.4 

+2.88110 

13 

287 

I.  L. 

22  18  18.31 

2.06856 

62.74 

—  5  57  22.4 

+2.88991 

14 

287 

Lu. 

22  41  33.19 

2.06187 

62.20 

—  3  21  15.4 

+2.89419 

14 

288 

Ll. 

23    4  29.94 

2.05744 

61.84 

—  0  44  20.8 

+2189439 

15 

288 

Lu. 

23  27  15.84 

.2.05519 

61.64 

-+-  1  51  54.7 

+2JB9055 

15 

289 

Ll. 

23  49  57.81 

2.05507 

61.59 

+  4  26    7.3 

+2.88268 

16 

290 

Lu. 

0  12  42.35 

2.05606 

61.71 

+  6  56  55.6 

+2.87114 

16 

290 

Lu 

0  35  3553 

2.06061 

61.97 

-^  9  22  585 

+2.85497 

17 

291 

Lu. 

0  58  43.05 

2.06606 

62.33 

+11  42  54.0 

+2.83379 

17 

291 

Ll. 

1  22    9.65 

2.07269 

€um 

+13  55  20.7 

+2.80698 

18 

292 

n.u. 

1  48    6.37 

2.08034 

63.41 

-hl5  58  55.8 

+2.77337 

19 

292 

ILL. 

2  12  24.14 

2.08870 

64.05 

4-17  52  16.4 

+2.73138 

19 

293 

ILu. 

2  37  10.73 

2.09733 

64.72 

H-19  33  59.4 

+2^7869 

ao 

293 

ILL. 

3    2  26.98 

2.10582 

65.40 

+21    2  44.3 

+2.61189 

20 

294 

n.u. 

3  28  12.50 

2.11384 

66.05 

+22  17  14J8 

+2.62167  < 

21 

294 

ILL. 

3  54  25.40 

2.12100 

66.65 

+23  16  16.8 

+2.40613 

21 

295 

n.u. 

4  21    2.38 

2.12701 

67.16 

+23  58  50.3 

+2Je3076 

22 

295 

ILL. 

4  47  59.01 

2.13159 

67.57 

+24  24    3.1 

+1.91089  ' 

22 

296 

ILu. 

5  15    9.89 

2.13459 

67.86 

+24  31  15.6 

—059620 

23 

296 

ILL. 

5  42  29.11 

2.13605 

68.01 

+24  20    3.6 

—2.01038 

23 

297 

ILu. 

6    9  50.76 

2.13596 

68.04 

+23  50  18.6 

-259008 

24 

297 

n.L. 

6  37    9.43 

2.13466 

67.95 

+23    2    7.9 

-2.45706 

24 

298 

ILu. 

7    4  20.57 

2.13220 

67.78 

+21  55  52.7 

-2.57462 

25 

298 

ILL. 

7  31  21.02 

2.12895 

67.54 

+20  32    7.6 

— 2JG6389 

25 

299 

ILu. 

7  58    9.17 

2.12545 

erss 

+18  51  39.8 

-2.73444 

26 

299 

ILL. 

8  24  44.90 

2.12225 

67.02 

+16  55  26.6 

—2.79149 

26 

300 

ILu. 

8  51    9.83 

2.11978 

66.81 

+14  44  34.8 

—2.83812 

27 

300 

ILL. 

9  17  27.12 

2.11830 

66.66 

+12  20  20.4 

-2.87637  i 

27 

301 

ILu. 

9  43  41.31 

2.11793 

66.63 

+  9  44    8.7 

—250744 

28 

301 

n.L. 

10    9  58.15 

2.11969 

66.73. 

+  6  57  37.6 

—253209 

28 

302 

ILu. 

10  36  24.50 

2.12320 

66.96 

+  4    2  37.4 

—256075 

29 

302 

ILL. 

11    3    7.90 

2.12888 

67.40 

+  11  14.4 

—256331 

29 

303 

ILu. 

11  30  16.55 

2.13672 

67.99 

—  24    6.9 

—256958 

30 

303 

ILL. 

11  57  58.79 

2.14659 

68.76 

—  6  10  40.7 

—256882 

30 

304 

ILu. 

12  26  22.78 

2.15821 

69.69 

—  8  15  19.4 

—256092 

31 

305 

ILL. 

12  55  35.80 

2.17114 

70.74 

—11  14  33.6 

—254266 

31 

305 

n.u. 

13  25  43.63 

2.18483 

71.89 

—14    4  34.7 

—251403 

Not.    1 

306 

n.L. 

13  56  49.42 

2.19844 

73.06 

—16  41  21.7 

—257155 

1 

306 

Lu. 

14  26  24.37 

2.21104 

74.17 

—19    0  51.0 

— 2J81126 

2 

307 

Ll. 

14  59  18.18 

2.22168 

75.13 

-20  59  11j6 

—2.79668 

3 

307 

Lu. 

15  32  55.04 

2.22935 

75.84 

-22  33    1.6 

— 2J60545 

3 

308 

Ll. 

16    6  59.73 

2.23320 

76ii2 

—23  39  46.6 

—2.41966  1 

4 

308 

Lu. 

16  41  13.41 

2.23274 

76ii2 

—24  17  56.0 

—2.07243  : 

4 

309 

Ll. 

17  15  15.27 

2i22784 

75.81 

^24  27  10-5 

+1.40226  J 

5 

309 

Lu. 

17  48  44.99 

251872 

75.03 

—24    8  19.3 

+220644 

6 

310 

Ll. 

18  21  25.10 

2.20593 

73.92 

—23  23  14.9 

+2.45747 

6 

310 

Lu. 

18  53    2.61 

2.19044 

72.61 

-22  14  34.4 

+2.59322 

6 

311 

Ll. 

19  23  29.71 

2.17207 

71.15 

-20  45  19^ 

+2.<iU227 

7 

311 

Lu. 

19  52  43.53 

2.15494 

69.64 

—18  58  41.0 

+2.75705 

1 
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• 

% 

Loatttthia 
vSttonor 

Odmil 
TlnM 

of 
Semi- 

diuneter 

vSSouot 

Mm 

flL^HMl 

Umb 

^    AppMW* 

Moon'i 

Moon'i 

Mat 
Sato. 

DMB. 

ud 

Traadt 

RifbtAfleeMkHi 

Bight  AMon- 
don  for 

for 

llMNirar 

Maridiaa. 
68.18 

1  hour  of 

Loi^ltade. 

LoB^itiute. 

Not.    7 

d 
312 

Ll. 

h    m    1 
20  20  45.33 

2.13675 

-16  bi  4^2 

+2.80316 

8 

312 

I.U. 

20  47  39.56 

2.11945 

66.80 

-14  45  22.4 

+2.83625 

8 

313 

Ll. 

21  13  32.80 

2.10356 

65.54 

—12  24  11.5 

+2.85976 

9 

313 

Lu. 

21  38  32.88 

2.08945 

64.44 

-.9  56  29.1 

+2.87588 

9 

314 

Ll. 

22    2  48.31 

2.07748 

63.52 

—  7  24  16.0 

+2.88612 

10 

314 

Lu. 

22  26  27.82 

2.06796 

62.79 

—  4  49  18.0 

+2.89154 

10 

315 

Ll. 

22  49  40.05 

2.06089 

6224 

—  2  13    9.3 

+2.89279 

11 

315 

•Lu. 

23  12  33.37 

2.06633 

61.87 

+  0  22  45.0 

+2.89020 

11 

316 

Ll. 

23  35  15.82 

2.05415 

61.68 

-h2  57    5.6 

+2.88405 

'           12 

316 

Lu. 

23  57  55.03 

2.05434 

61.66 

+  5  28  38.3 

+2.87428 

•^! 

317 

Ll. 

0  20  38.11 

2.05679 

61.80 

-h  7  56    95 

+2.86060 

13 

318 

Lu. 

K)  43  31.64 

2.06119 

62.06 

+10  18  24.0 

+2.84259 

13 

318 

Ll. 

1    6  41.56 

2.06722 

68.48 

+12  34    6.7 

+2.81966 

14 

319 

Lu. 

1  30  13.05 

2.07463 

63.01 

+14  41  59.6 

+2.79081 

14 

319 

Ll. 

1  54  10.46 

2.08304 

63.61 

+16  40  42.4 

+2.75460 

15 

320 

Lu. 

2  18  36.96 

2.09202 

6427 

+18  28  52.1 

+2.70933 

15 

320 

Ll. 

2  43  34.60 

2.10123 

64.95 

+20    5    52 

+2.65220 

16 

321 

Lu. 

3    9    3.76 

211008 

65.64 

+21  27  59.3 

+257863 

16 

321 

ILL. 

3  37  15.94 

2.11817 

66J» 

+22  36  14.6 

+2.48084 

17 

322 

ILu. 

4    3  44.37 

2.12512 

66.84 

+23  28  38.8 

+2.34363  1 

1 

18 

322 

ILL. 

4  30  35.88 

2.13066 

6729 

+24    4    9.7 

+212659  i 

18 

323 

n.u. 

4  57  44.74 

2.13443 

67.61 

+24  21  58.0 

+1.63939  ; 

19 

323 

n.L. 

5  25    4.27 

2.13631 

67.80 

+24  21  31.6 

—1.68413 

19 

324 

ILu. 

5  52  27.37 

2.13637 

67.83 

+24    2  362 

—214863 

30 

324 

n.L. 

6  19  4721 

2.13i62 

67.73 

+23  25  15JS 

—2.36611 

80 

325 

n.u. 

6  46  57.70 

2.13146 

67.52 

+22  29  51.3 

-2.50672 

21 

325 

n.L. 

7  13  54.09 

2.12714 

ersn 

+21  17    3.0 

-2.60868 

21 

326 

ILu. 

7  40  3323 

2.12218 

66.86 

+19  47  42.0 

—2.68703 

22 

326 

ILL. 

8    6  53.68 

2.11704 

66.48 

+18    2  51.1 

-2.74908 

22 

327 

ILu. 

8  32  55.94 

2.11224 

66.13 

+16    3  41.0 

-2.79903 

23 

327 

ILL. 

8  58  42.18 

2.10616 

65.83 

+13  51  29.3 

—2.83967 

23 

328 

ILu. 

9  24  16.18 

210541 

65.62 

+11  27  382 

—2.87275 

24 

328 

U.L. 

9  49  43.16 

2.10425 

65.54 

+  8  53  34.8 

—2.89938 

24 

329 

ILu. 

10  15    9.51 

2.10507 

65.60 

+  6  10  522 

—2.92033 

25 

329 

ILL. 

10  40  42.59 

2.10813 

65.83 

+  3  21  10.3 

—2.93596 

25 

330 

ILu. 

11    6  30.63 

2.11354 

esM 

+  0  26  192 

-254635 

26 

330 

ILL. 

11  32  42.47 

2.12136 

66.84 

—  2  31  38.9 

-2.95129 

26 

331 

ILu. 

11  59  2725 

2.13149 

67.62 

—  5  30  26.1 

2.95022 

27 

332 

ILL. 

12  26  54.18 

214367 

68.58 

—  8  27  25.3 

—294231 

27 

332 

ILu. 

12  55  11.91 

2.15776 

69.71 

—11  19  38.7 

—2.92625 

28 

333 

ILL. 

13  24  27.86 

2.17295 

70.95 

-14    3  47.6 

-2.90009 

28 

333 

ILu. 

13  54  47.35 

2.18845 

7224 

-16  36  12.8 

-    —2.86117 

29 

334 

II.  L. 

14  26  12.53 

2.20358 

73.53 

—18  53    4.6 

—2.80540 

29 

334 

n.u. 

14  58  41.08 

221706 

74.70 

—20  50  30.6 

—272602 

30 

335 

ILL. 

15  32    5.33 

222794 

75.67 

—22  24  492 

-2.61079 

80 

335 

U.U. 

16    6  11.89 

223507 

76.32 

—23  32  592 

—2.43350 

Dee.     1 

336 

Ll. 

16  38    9.06 

223782 

76.58 

—24  12  49.3 

-2.10054 

2 

336 

Lu. 

17  12  41.67 

223581 

76.41 

-24  23  19.0 

+1.32098 

2 

337 

Ll. 

17  46  53.95 

222907 

75.81 

—24    4  44.6 

+221341 

3 

337 

Lu. 

18  20  25.17 

221801 

74.85 

-23  18  352 

+2.47132 
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WA8HTNOTON  MERTDTAN. 

Iten 
flobur 
Date. 

SidttMl 

Dute. 

Limb 

■ftd 

TnxuAt. 

•ton  for 
Ihooror 
Lo>iUa<to. 

Bidonil 
Tim* 

«^ 

ttuneter 

»^ 

MstkUMi. 

Lonsltii^ 

D6C.    3 
4 
4 
5 
5 

d 
338 
338 
339 
339 
340 

I.L. 
I.U. 
I.L. 
I.U. 
I.  L. 

h     m    1 

18  62  58.43 

19  24  22i» 

19  54  30.97 
SO  23  23.87 

20  51    4.21 

2.20350 
2.18656 
2.16817 
2.14931 
2.13114 

1 
73.60 
72.14 
70.62 
69.10 
67j64 

-20  34    8.9 
-18  42  27.9 
—16  35  47.5 
-14  17  25j8 

+2.61€»; 

+2.711^2 

+8.77721 

+2.82290; 

+2.854861 

6 
6 

7 
7 

8 

340 
341 
341 
342 
342 

I.U. 
I.L. 
I.U. 
I.L. 
I.U. 

21  17  38.10 

21  43  13.37 

22  7  58.7t 
22  32    3.56 
f»  55  36.91 

2.11396 

2.09868 
2.08572 
2.07500 
2.06685 

66J» 
65.12 
64.14 
63.34 
62.73 

-11  50  22.0 

—  9  17  13.4 

—  6  40  17.3 

—  4    1  30.5 

—  1  22  33.6 

+187659 

+2.69046 
+2.89802 
+2.900G9 
+2.89906 

8 

9 

9 

10 

10 

343 
343 
344 
345 
345 

I.U. 
I.L. 
I.U. 
I.L. 

23  18  47.79 

23  41  44.80 

0    4  36.10 

0  27  29.39 

0  60  31.75 

2.06130 
2.05835 
2.06793 
2.05983 
2.06378 

62.31 
62.08 
62.04 
62.15 
62.42 

+  1  15    5.0 
+  3  50    7.3 
-h  6  21  20.5 
+  8  47  35.6 
-hll    7  44i> 

+2.89362 

+2.88457 
+187196 
+2.85550 
+183480 

11 
11 
12 
12 
13 

346 
346 
347 
347 
348 

I.U. 
I.L. 

Lu. 

I.L. 
I.U. 

1  13  49.66 

1  37  28.80 

2  1  33.97 
2  26    8.78 
2  51  15.60 

2.06959 
2.07693 
2.08536 
2.09458 
2.10401 

62.82 
63.33 
63.93 
64.59 
65J38 

+13  20  38.9 
H-15  25    6.5 
-f-17  19  53J2 
+19    3  41i) 
+20  35  10.6 

+2B0913 
+177754 
+173839 
+168967 
+2.62777 

13 
14 
14 
15 
15 

348 
349 
349 
350 
350 

I.L. 
I.U. 
I.L. 
I.tJ. 
I.L. 

3  16  55J20 

3  43    6.65 

4  9  47.15 

4  36  52.06 

5  4  15.38 

2.11314 
2.12163 
2.12888 
2.13459 
2.13849 

65.97 
66.61 
67.15 
67.61 
67.90 

+21  53    ISi 
+22  55  64.6 
+23  42  37.7 
+24  12    75 
+24  23  33.4 

+154759 
+143943 
+126215 
+101212 
+1.03862^ 

16 
17 
17 

18 

18 

351 
351 
352 
352 
353 

I.U. 
ILL. 
II.  U. 
II.  L. 

n.u. 

5  31  49.94 

6  1  44.06 
6  29  17.67 

6  56  40.07 

7  23  45.86 

2.14035 
2,13913 
2.13792 
2.13411 
2.12927 

68.05 
68.04 
67.88 
67.60 
67i22 

+24  16  23.7 
+23  50  25.8 
+23    5  47.8 
+22    2  58.4 
+20  42  46J3 

—1.91814  i 
-124741  : 
-149001 
-155420 
-164613 

19 
19 
SO 
SO 
21 

353 
354 
354 
355 
355 

n.L. 

II.  u. 

ILL. 

ILtJ. 

n.L. 

7  50  31.25 

8  16  54.51 

8  42  55.76 

9  8  36.94 
9  34    IJl 

2.12343 
2.11727 
2.11140 
2.10616 
2.10212 

66.78 
66.33 
65.90 
65.52 
65.25 

+19    6  15.6 
+17  14  43.3 
+15    9  34.7 
+12  52  23.1 
+10  24  45.4 

-171704 
-177300! 
-181771' 
-186338 

-1881© ; 

21 
22 
22 
23 
23 

356 
356 
357 
357 
358 

ILtJ. 

ILL. 

n.u. 

ILL. 

ILd. 

9  69  15.07 
10  24  23.24 

10  49  33.41 

11  14  5355 
11  40  32J» 

2.09972 
2.09931 
2.10096 
2.10490 
2.11140 

65.07 
65.06 
65.21 
65.53 
66.05 

+  7  48  21^ 
+  5    465.5 
+  2  16  13.1 

—  0  35  645 

—  3  29  27.7 

-190361 
-198004 
-198130 
-2:93743 
-193846 

24 
24 
25 
25 
26 

359 
369 
360 
360 
361 

n.L. 

ILu. 

ILL. 

ILu. 

n.L. 

12    6  38.31 

12  33  20.79 

13  0  48ii9 
13  29    8.52 
13  68  27.62 

2.12026 
2.13133 
2.14423 
2.15857 
2.17365 

66.75 
67.G2 
68.66 
69.82 
71.07 

—  6  22  195 

—  9  12    9.3 
—11  56  545 
^14  32  14.6 
—16  56  35.7 

-193399 
-192304 
-190451 
-187690 
-183732 

26 
27 
27 

28 
28 

361 
362 
362 
363 
363 

n.u. 
n.L. 
n.u. 
n.L. 
n.u. 

14  28  49.04 

15  0  12.72 

15  33  31.00 

16  5  43.18 
•  16  39  25.41 

2.18868 
2i»268 
2.21468 
252370 
2.22891 

72.32 
73.52 
74.56 
75.34 
75.79 

—19    6  11.4 
—20  57  39.7 
-22  27  45.0 
-23  33  31.6 
—24  12  45L9 

-178205 
-17MB9 

-142159 
-110296 
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WASmNOTON  MERIDIAN. 


Dec.  29 
29 
30 
31 
31 


d 
364 
364 
365 
365 
366 


Limb 
TnaAt. 


n.L. 

II.  u. 

ILL. 

Lu. 

I.L. 


AP] 

Bight 

In 


h     m    ■ 
17  13  21.94 

17  47  11.93 

18  20  34.96 
16  60  45.82 

19  22  28.64 


iMBUhm 
YtSikmol 

Sdma 
Thnt 

or 

fleml- 
dUnMter 

Uoon'i 

Bight  .iioai- 

■hmfbr 

Ihoorof 

Meridhn. 
75.84 

T.wj^*w4^ 

2J22976 

2J22611 

75.50 

2i21822 

74.78 

2.20661 

73.75 

2.19223 

72.51 

-24  23  5^.7 
-24  6  52.3 
-23  22  24.0 
-22  12  24.4 
-20  39  34.9 


▼MbthmoC 


for 

Ihourof 


4-l.in73  1 
4-2.19056 
4-2.45951 
+2.61240 
+2.71256  I 


■^ 
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ttdnml 

NUMSlld 

Nameuid 

Name  and 

Mum  and 

Name  and 

Maine  anl 

£5. 

IMi. 

ft^.  of  Star. 

B.A.or8tw. 

ft./!afflttt. 

E.A.oC8tar. 

1l.A.of8tar. 

BJLoTBte.      ( 

35FUciiun. 

dFiadnm. 

44Piacram. 

13CetL 

i  Piadam. 

aOCeti 

0*  7^ 

0*  1^     . 

0^  l^* 

0*  28- 

0^  41- 

0*4&- 

d 

1 

• 

• 

• 

• 

■ 

16 

49.91 

27.66 

17.46 

5.81 

2956 

5554 

-J009 

44 

49j69 

27.42 

17.21 

5.56 

2656 

54.96 

-M 

126 

60.38 

28.07 

17.81 

6.07 

29.40 

6554 

+.018 

153 

51.12 

29.80 

18.^ 

6.76 

30.09 

66.01 

.029 

180 

51-98 

29.66 

1957 

7.61 

30.94 

5654 

J»2| 

208 

52J81 

30.50 

9051 

a46 

31.80 

5759 

m 

235 

53.42 

31.13 

80.84 

9.12 

32.48 

58.38 

J019 

262 

5a79 

31.50 

«153 

9.53 

32.92 

58.83 

.011 

289 

53.88 

31.61 

21.35 

9.68 

33.11 

59.02 

+.003 

317 

53.76 

31.50 

2155 

9.59 

33.07 

68.99 

-m 

344 

53.51 

31.26 

21.01 

956 

3257 

5aT9 

-.011 

Dec. 

-  -h  8o  3' 

-h70  25' 

4-1*10' 

—  40  22f 

4-60  50' 

—  1054' 

Mag 

.=        6 

6-5 

6 

6.5 

4.5 

55 

<  Piscinm. 

ePiflcium. 

C^  Fisdam. 

40C6ti. 

^Pisdun. 

i^Pisdiim. 

0*  55- 

!•»  1- 

1*  6* 

l"*  9» 

1*  28- 

P  24- 

18 

4&10 

ia6i 

2940 

6a04 

5555 

418 

-JQ8B 

45 

44.80 

13.31 

29ao 

58.74 

55.03 

a84 

-jOOO 

127 

45.15 

13j61 

29.36 

68.95 

65.17 

356 

+i)19 

154 

45^ 

1457 

30.02 

5359 

66.79 

4.62 

m 

181 

46.67 

15.10 

30£5 

64.41 

66.61 

5.46 

.031 

209 

47.53 

15S6 

31.73 

55.27 

57.49 

656 

jQ29 

236 

.      48.23 

16.66 

32.44 

65.96 

6858 

7.11 

.083 

263 

48.70 

17.14 

32.94 

6648 

58.75 

7.67 

.013 

290 

48.98 

17.37 

33.19 

66.74 

6955 

7.97 

+J006 

318 

48.91 

17.37 

33.20 

56.75 

69.11 

8.04 

-.0© 

345 

48.73 

1751 

33.05 

56.59 

5859 

758 

— i)10| 

Dec. 

«4-7o9' 

4-  40  55' 

4- 60  50' 

—  30O' 

4-50  86' 

4-140  38' 

Mag 

.»         4 

6.5 

5.4 

6 

5 

45 

TrFisctom. 

V  Fiaciam. 

0  Piscinm. 

.Arietia. 

|»CetL 

6AnedB. 

l"*  29» 

I*  34- 

l"*  3&« 

1*  49- 

a^  &■ 

8^  10- 

18 

45.15 

13.19 

4'62 

47.11 

39.50 

85.50 

-.014 

46 

44.81 

12.85 

4.27 

46.74 

39.13 

85.13 

.011  1 

73 

4459 

12.62 

4.04 

46.47 

3854 

84.79 

-^ 

155 

45.57 

13.54 

454 

47.33 

39.54 

85.51 

+.0% 

182 

46.39 

14.34 

5.75 

48.15 

4051 

86.38 

.031  i 

209 

47.25 

15.19 

&61 

49.04 

41.16 

2751 

j081 

237 

48.08 

15.97 

7.39 

49.86 

41.96 

88.06 

.025 

264 

48.56 

16.49 

7.94 

60.46 

48i>9 

8a71 

.016 

291 

48.87 

l&Sl 

857 

60.84 

48.99 

29.14 

jOIO 

319 

4a96 

16.90 

858 

6059 

43.17 

8956 

+J001 

346 

48.85 

16.80 

859 

6052 

4ai4 

89.36 

-.007 

Dec; 

-  4- 11«  26' 

4-  40  47' 

4-80  57' 

4- 170  8' 

4- sols' 

+ 190  15' 

Mag 

.=         6 

5.4 

4 

6 

4.5 

65 

^•Ceti. 

38ArietU. 

TtArietU. 

('Arietia. 

ff  Arietia. 

53  Arietia. 

Sf  20* 

2^  3?« 

2^  41- 

2^  4^ 

»•  51- 

2^  59- 

19 

47.78 

8&00 

34.01 

37.03 

1755 

37.97 

-jn4 

47 

47.40 

24.62 

33.62 

36.63 

17.44 

3758 

m 

74 

47.09 

2458 

3356 

36.27 

17.06 

37.19 

— jOIO 

156 

47.73 

24.81 

33.79 

36.75 

1758 

37.58 

+!5S 

183 

48.47 

25.54 

34.58 

37.48 

1856 

3859 

.030 

210 

49.32 

26.39 

35.39 

38.35 

19.15 

39.15 

.03S 

238 

60.14 

27.24 

3656 

3952 

80.04 

40.03 

jO0i 

265 

50.77 

2750 

3&95 

39.93 

80.76 

40.76 

.023  1 

292 

5151 

28.40 

37.47 

40.46 

8158 

41.38 

jOlSi 

320 

51.41 

2a65 

37.75 

40.77 

81.63 

41.66 

+^' 

347 

51.41 

28.69 

37.80 

40.84 

81.71 

41.75 

.000 

Dec 

.  =  4-  70  50' 

4- no  68' 

4-ieo5y 

4-170  28^ 

4-8O047' 

4-170  9V 

Mai 

?.-         4 

5 

6.5 

6 

4.5 

6 

SES 
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SUmmI 

NuMMid 

Name  and 

Namud 

NaiMaiid 

NUMMd 

Name  and 

IMly 

Site. 

BJk.ofStar. 

BJLofatsr. 

B.A.ofBttt. 

RJLoffltHr. 

B.A.of8tHr. 

B.A.of8ttt. 

Ghaoge. 

aAriotis. 

CArietiB. 

I'AiMa. 

9  Tanri. 

17  Tanri. 

17  Tanri. 

3^  ^ 

3^  ^ 

2h  ia«» 

a^  28- 

3*  3©- 

3^  3&" 

d 

■ 

» 

■ 

■ 

■ 

i 

20 

42^ 

56.79 

14.13 

49.74 

3953 

15.60 

-.017 

48 

42l47 

6&38 

ia69 

49.32 

39.12 

15.19 

.016 

75 

42.06 

55.96 

13.31 

48.89 

38.67 

14.74 

.013 

102 

41.88 

•     56.78 

iao9 

48^ 

38.39 

14.46 

—.003 

184 

43i» 

57.09 

14.35 

49.80 

3952 

1556 

4-.030 

211 

44.07 

67.96 

16i22 

60.67 

40.38 

16.43 

.033 

239 

44.96 

68.84 

16.11 

61.68 

41.29 

17.34 

.031 

266 

45.69 

69.60 

1&88 

62.37 

42.11 

18.16 

.026 

293 

46ia6 

6ai5 

1747 

63.01 

42.77 

18iW 

.019 

320 

46.60 

60.53 

17^ 

6344 

43.22 

19J26 

4-.010 

348 

46.71 

60.65 

17.98 

63jG2 

4343 

19.49 

.000 

Dee 

- +  190  12' 

4- 200-32' 

+  20O30' 

4-22045' 

4- 230  40' 

4- 230  40' 

Mag 

.»         4.5 

4.5 

5 

6 

4 

3 

A'Tanri. 

•»Taori. 

^Taori. 

y>  Tanri. 

•  Tanri. 

a  Tanri. 

3^5^ 

4'»9- 

4^  14- 

4*  1^ 

4*  20- 

4*  27^ 

21 

30.95 

9.40 

67.40 

■ 
1.74 

S^Sl 

69*06 

— i)15 

49 

30.54 

9.01 

67.02 

1.35 

31i» 

68.71 

.016 

76 

30.09 

8.56 

66.57 

0.89 

31.46 

68.26 

.015 

103 

29.79 

8J23 

56JM 

0.54 

31.13 

57.91 

—.007 

185 

30.78 

9.12 

67.07 

1.40 

31.93 

58.64 

-f-.026 

212 

31.62 

9.93 

67.86 

2J90 

32.72 

59.40 

.031 

240 

82.53 

10.83 

68.74 

3.11 

33.61 

60.27 

.032 

267 

33.35 

11.65 

69.55 

a96 

3443 

61.09 

.029 

294 

34.02 

12.34 

60.24 

4.67 

35.14 

61.80 

.023 

321 

34.51 

12.86 

60.77 

5i22 

35.68 

62.35 

.015 

349 

34.76 

iai4 

161.06 

5.54 

35.99 

62.68 

4-.006 

Dea 

=  +  210  42' 

4-20O14' 

4-170  13' 

4- 220  30' 

4-  I80  52' 

4- 160  14' 

Mag 

.=         5.4 

6.5 

4 

54 

4.3 

1 

rTanri. 

t  Tanri. 

» Anrigtt. 

1  Taori. 

11  Ononis. 

»  Tanri. 

4^  3»* 

4*  4^ 

4k  47* 

4*  54P 

4'*  56- 

6^  10- 

22 

56*60 

1097 

69.30 

49.65 

39^96 

5ai8 

—.009 

49 

56^ 

16j63 

68.91 

49.62 

39.66 

57.87 

.016 

77 

55.75 

16.15 

56.36 

48.96 

39.19 

57.38 

.016 

104 

55.39 

15.78 

67.98 

48.64 

3a80 

56.96 

—.009 

186 

66.16 

16.45 

68.66 

49J24 

39.36 

67.45 

4-.023 

213 

56.93 

17.19 

6947 

49.96 

40.06 

68.16 

.030 

240 

57,81 

18.04 

6042 

60.83 

40.88 

59.00 

.032 

268 

58.68 

18.90 

61.40 

61.72 

41.74 

69.90 

.031 

295 

69.44 

19.64 

G2J25 

62.49 

42.49 

60.69 

.026 

322 

6002 

20ii3 

62.92 

53.12 

43.09 

61.36 

.019 

349 

60.37 

20.50 

63.34 

6352 

4348 

61.81 

4-.011 

Dec 
Mag 

«4-22o39' 

+  180  36' 

4.32057' 

4- 210  23' 

4- 150  13' 

4-  21?  57' 

.  =-         4.5 

5.6 

3 

5 

5 

6 

jfTaaii 

a  Tanri. 

C  Tanri. 

129  Tanri. 

136  Tanri. 

I  Geminornin. 

»  IT* 

5>  1^ 

6^  29» 

6^  3*' 

6^  44- 

5*  55F 

23 

33.09 

19.84 

2^96 

46.54 

3828 

4a07 

—.006 

50 

32.76 

1953 

22.65 

4857 

38.80 

4282 

.015 

77 

32.26 

19.06 

22.18 

47.81 

3751 

42.35 

.017 

105 

31.86 

18.62 

21.74 
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33.05 
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.013 

84 
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10.85 
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14  49.6 

54  18.1 

0.36 

U.18    9.0 

1.94 

15    9.6 

55  31.7 

1.65 

u.  19  21.4 

250 

30.0 

14  51.1 

54  23.7 

0.57 

L.   6  32.6 

li)9 

15  15.3 

55  525 

1.81 

L.    7  47.9 

251 

305 

14  53.3 

54  31.8 

0.78 

u.  18  56.8 

2.05 

15  21.4 

56  15.0 

1.94 

u.20  14.4 

251 

31.0 

14  56.2 

64  42.3 

0.97 

L.   7  21.7 

2.10 

15  27.9 

56  39.0 

2.04 

L.   8  40.8 

250 

315 

14  59.7 

54  55.1 

-hl.l5 

IT.  19  475 

2.15 

15  34.8 

57    4.0 

_-h2.11 

u.21    7.1 

2.18 
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FOR  WASHINGTON  MEAN  NOON  AND  MTONIGHT.                     | 

SEPTEMBER. 

OCriXXBEB. 

Sttte. 

amA- 

Horiaontal 

Howlj 

HeridiAn 

Hmnty 

S«l. 

HOEtaNlIll 

Hoortr 

MeildiHi 

Hovtr 

diaoMtar. 

Panlltt. 

Diff. 

TxHuM. 

DHL 

diaBMl«. 

PumltoB. 

DHL 

TlHMlt. 

jSr 

d 
1.0 

1^  41.8 

57  297 

^lu 

h    m 
L.    9  335 

m 
2.17 

16fl^5 

5da£.7 

+s!'50 

h    m 
L.   9  52.1 

£ll 

1.5 

15  48.8 

57  55.4 

2.13 

U.21  69.1 

2.15 

16  195 

59  485 

2.02 

u.22  175 

2.13 

2.0 

15  55.7 

58  20.7 

2.07 

L.  10  24.8 

2.13 

16  25.8 

60  115 

1.79 

L.  10  435 

2.16! 

2.5 

16    2.3 

58  45.0 

1.96 

tj.  22  50.3 

2.12 

16  315 

60  31.1 

150 

U.23    9.3 

250 

3.0 

16    8.5 

59    7.8 

1.81 

L.  11  15.6 

2.11 

16  35.6 

60  47.3 

1.17 

L.  11  36.0 

255 

3.5 

16  14.1 

59  28.5 

1.62 

17.23  40.9 

2.11 

16  38^ 

60  695 

0.81 

4.0 

16  19.0 

59  46.6 

1.38 

16  40.8 

61    6.7 

0.43 

u.  0    3.3 

2.31 

4.5 

16  23.1 

60    1.6 

1.11 

L.12    6.3 

2.12 

16  41^ 

61    95 

-M).04 

L.  12  31.4 

2.37 

5.0 

16  26.3 

60  13.3 

0.82 

u.  0  31.8 

2.14 

16  41.1 

61    7.6 

—0.35 

u.   1    05 

2.43 

5.5 

16  28.5 

60  21.4 

052 

L.  12  57.6 

2.17 

16  39.3 

61    1.1 

0.72 

L.  13  29.8 

2.49 

6.0 

16  29.7 

60  25.7 

-M)51 

u.   1  23.8 

250 

16  36.3 

60  605 

1.06 

u.  2    0.0 

254 

6.5 

16  29.9 

60  26.4 

-^.09 

L.  13  50.4 

2.24 

16  32.4 

60  35.6 

1.35 

L.  14  30.8 

258 

7.0 

16  29.1 

60  235 

0.38 

u.  2  17.7 

259 

16  275 

60  17.7 

1.60 

u.  3    15 

259 

7.5 

16  27.4 

60  17.3 

0.64 

L.  14  45.5 

2.35 

16  21.9 

69  67  J 

1.80 

L.  15  825 

258 

8.0 

16  24.9 

60    8.1 

0.87 

u.   3  13.9 

2.40 

16  15.8 

59  345 

1.94 

u.  4    3.7 

255 

8.5 

16  21.7 

59  56.3 

1.07 

L.  15  43.0 

2.44 

16    95 

69  105 

2.03 

L.  16  34.0 

250 

9.0 

16  17.9 

59  42.4 

153 

u.  4  125 

2.47 

16    25 

58  45.7 

u.  5    3.6 

2.43  i 

9.5 

16  13.6 

59  26.8 

1.35 

L.  16  42.4 

2.49 

15  55.7 

58  20.7 

2107 

h,  17  32.3 

2^ 

10.0 

16    9.0 

59    9.9 

1.44 

IT.  5  12.4 

2.50 

15  48.9 

57  56.9 

2.04 

u.  6    0.0 

256 

10.5 

16    4.2 

58  525 

150 

L.  17  42.4 

2.48 

15  42.3 

67  31.7 

1.98 

L.  18  265 

2.17; 

11.0 

15  595 

58  33.9 

1.53 

V.  6  12.0 

2.45 

15  36.0 

67    8.4 

1.89 

u.  6  52:1 

2j09 

11.5 

15  54iJ 

58  15.4 

154 

L.  18  415 

2.40 

15  29.9 

56  46.3 

1.79 

L.  19  16.7 

2.01 

12.0 

15  49.2 

57  57.0 

153 

U.   7    9.7 

2.34 

15  24.2 

56  25.4 

158 

u.  7  40.3 

1.94 

12JS 

15  44.3 

57  38.8 

150 

L.  19  37.3 

2.26 

15  18.9 

66    5.9 

1.56 

L.20    35 

1.87; 

13.0 

15  39.4 

57  20.9 

1.47 

u.   8    4.0 

2.19 

15  14.0 

56  47.9 

1.44 

u.   8  253 

1.82 

13.5 

15  34.6 

57    3.4 

1.43 

L.  20  29.8 

2.11 

15    95 

65  315 

1.32 

t.  20  47.0 

1.78 

14.0 

15  30.0 

56  46.5 

1.39 

u.  8  54.7 

2.04 

15    5.4 

55  16.1 

151 

u.   9    85 

1.75 

14.5 

15  25.6 

56  30.2 

1.34 

L.  21  18.7 

1.97 

15    1.6 

65    2.3 

1.09 

L.  21  29.1 

1.73 

15.0 

15  21.3 

56  14.4 

1.28 

u.   9  42.0 

1.91 

14  58.3 

54  50.0 

0.97 

u.  9  493 

1.72 

15.5 

15  l7iJ 

55  59.4 

153 

L.22    4.6 

1.86 

14  55.3 

64  39.0 

0.86 

I..  22  105 

1.72 

16.0 

16  13.2 

55  44.9 

1.17 

V.  10  26.6 

1.81 

14  52.7 

64  29.4 

0.75 

u.  10  315 

•    1J3 

16.5 

15    9.4 

55  315 

1.12 

L.  22  48.1 

1.78 

14  50.4 

54  21.1 

0.64 

L.22  62.1 

1.75  1 

17.0 

15    5.9 

55  18.1 

1.06 

u.ll    9.3 

1.76 

14  485 

54  14.0 

054 

u.  11  135 

1.77  . 

17.5 

15    2.6 

55    5.8 

0.99 

L.  23  30.3 

1.75 

14  46.9 

54    8.1 

0.44 

L.  23  34.6 

ijeo 

18.0 

14  59.4 

54  54.3 

0.92 

u.ll  61.1 

1.74 

14  45.6 

54    35 

0.33 

u.ll  66.4 

IJSZ 

18.5 

14  56JS 

54  43.6 

0.85 

14  44.7 

54    0.1 

053 

19.0 

14  53.9 

54  33.9 

0.76 

L.   0  11.9 

1.74 

14  44.1 

53  58.0 

0.12 

L.    0  18.7 

1JB7' 

19.5 

14  51.5 

54  25.3 

0.67 

u.  12  32.8 

1.75 

14  43.9 

53  675 

—0.01 

u.  12  41.4 

151  ! 

20.0 

14  49.5 

54  17.8 

0.57 

L.   0  53.9 

1.77 

14  44.1 

63  67.8 

-M).ll 

L.    1    4.6 

156 

20i> 

14  47.8 

54  11.6 

0.46 

u.  13  155 

1.79 

14  44.7 

63  59.9 

054 

u.  13  28.3 

8j00 

21.0 

14  465 

54    6.8 

0.33 

L.   1  36.9 

1.82 

14  45.6 

54    3.6 

0.37 

L.    1  525 

9.03 

21.5 

14  45.7 

54    3.6 

0.19 

u.  13  59.0 

1.86 

14  47.1 

64    8.9 

0.52 

u.  14  17.1 

2J0S 

22.0 

14  45.3 

54    2.1 

—0.04 

L.   2  215 

1.90 

14  49.0 

54  16.0 

0.67 

L.   2  42.0 

^M 

22.5 

14  45.4 

54    2.6 

H-0.I2 

u.  14  445 

1.94 

14  515 

54  25.0 

0.83 

U.15    7.1 

2.10 

23.0 

14  46.0 

54    5.0 

059 

L.    3    8.0 

1J9S 

14  545 

64  36.0 

1.00 

L.    3  32.4 

9.11 

23.5 

14  47.3 

54    9.6 

0.48 

u.  15  32.1 

2.02 

14  58.0 

54  49.0 

1.17 

u.  15  57.7 

2.11 

24.0 

14  495 

54  16.5 

0.67 

L.   3  56.6 

2.06 

15    2.1 

66    4.0 

1.34 

t,   4  23.0 

9.10 

24.5 

14  51.7 

54  25.7 

0.87 

u.  16  215 

2.09 

15    6.8 

65  215 

152 

u.  16  48.1 

9j09 

25.0 

14  54.8 

54  37.3 

1.07 

L.   4  46.8 

2.12 

15  12.0 

65  40.4 

1.69 

L.   5  13.1 

9j07 

25.5 

14  58.6 

54  51.3 

157 

u.  17  12.3 

2.14 

15  17.8 

.  56    1.7 

1.85 

u.  17  37.9 

9j06 

26.0 

15    3.1 

55    7.8 

1.47 

L.   5  38.0 

2.15 

15  24.1 

56  24.9 

2.01 

h,   6    2.4 

9.04 

26.5 

15    8.2 

55  26.6 

1.66 

17.18    3.8 

2.15 

15  30.9 

66  49.8 

2.14 

u.  18  96.8 

9X)3  1 

27.0 

15  14.0 

55  47.6 

1.84 

L.   6  29.6 

2.15 

15  38.1 

57  16.3 

256 

L.   6  51.1 

9j02 

27.5 

15  20.3 

56  10.7 

2.00 

u.  18  55.3 

2.14 

15  46.7 

67  44.1 

2.35 

U.19  16.3 

2L02 

28.0 

15  27.1 

56  35.7 

2.15 

L.    7  20.9 

2.13 

15  63.4 

68  12.6 

2.39 

Js.   7  305 

^m 

28.5 

15  34.3 

57    2.3 

256 

XT.  19  46.3 

2.11 

16    1.3 

68  415 

2.40 

u.20    3.9 

9L04 

29.0 

15  41.9 

57  30.1 

2.34 

L.   8  11.6 

2.10 

16    9.1 

59  10.1 

2.34 

L.   8  28.6 

aa7 

29.5 

15  49.6 

57  585 

2.38 

U.20  36.7 

2.09 

16  16.6 

59  37.7 

254 

u.  80  63.7 

9.11 

30.0 

15  57.4 

58  275 

2.37 

L.   9    1.8 

2.Q^ 

16  23.7 

60    3.8 

2.07 

L.   9  19.3 

9.16 

30.5 

16    5.1 

58  55.5 

2.31 

u.21  26.9 

2.10 

16  305 

60  275 

1.84 

u.21  46.7 

9i23 

31.0 

.  16  12.5 

59  23.7 

2.20 

L.   9  52.1 

2.11 

16  35.8 

60  ^.0 

155 

L.10  12i) 

9L30 

31.5 

^  16  19.5 

59  485 

H-2.03 

U.22  175 

2.13 

16  40.3 

61    4.8 

+151 

u.22  4051    &38  H 
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FOB  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

~1 

NOVEMBER. 

DECEMBER.                            1 

Date. 

amir 

HcnfaooM 

mmOy 

MeiMltfi 

UoaOj 

Semi- 

Horinotel 

Hoarty 

Meridian 

Hourly 

diameter. 

Pazallaz. 

DUL 

Tkwalk. 

bS: 

dkmetar. 

PanOax. 

DUL 

Tnoalt. 

Diff. 

d 
1.0 

1^  4^7 

61  1^!2 

-MK84 

h    m 
L.11    9.9 

m 
2A& 

W41-7 

61*    ^'.9 

-^"40 

h    m 
L.  11  55.3 

m 
2.71 

1^ 

16  45.8 

61  24.9 

-M)A3 

U.23  39.9 

254 

16  39.8 

61    2.7 

0.80 

2.Q 

16  465 

61  275 

0.00 

16  365 

60  50.8 

1.17 

V.   0  27.8 

2.70 

2^ 

16  45.8 

6124.9 

-^.43 

L.  12  10.7 

250 

16  32.1 

60  34.6 

151 

L.  12  59.9 

2.65 

3.0 

16  43.7 

61  17.2 

0.84 

u.  0  42.3 

2.65 

16  26.7 

60  14.6 

1.80 

u.   1  31.4 

258 

3.5 

*  16  40.3 

61    4.7 

1J22 

L.  13  14.3 

2.68 

16  20.4 

59  51.4 

2.04 

L.  14    1.9 

2.49 

4.0 

16  35.7 

60  47.8 

1.56 

u.  1  465 

2.68 

16  13.3 

59  25.6 

252 

u.  2  315 

2.39 

4.5 

16  30.1 

60  27J2 

1.85 

L.  14  185 

255 

16    5.8 

58  58.0 

2.35 

L.  14  59.3 

259 

5.0 

16  23.6 

60    35 

2.08 

u.  2  49.9 

2.59 

15  58.0 

58  29.3 

2.41 

tJ.   3  26.1 

2.18 

5.5 

16  165 

59  37.3 

2JK 

L.  15  205 

2.51 

15  50.0 

58    0.1 

2.42 

L.  15  51.7 

2.09 

6.0 

16  -9.0 

59    9.6 

2.35 

V.  3  50.0 

2.42 

15  425 

57  315 

2.37 

tJ.   4  165 

2,00 

6.5 

16    1.2 

58  40.9 

2.40 

L.  16  18.4 

2.31 

15  345 

57    3.1 

259 

L.  16  39.7 

1.93 

7.0 

15  53.3 

58  12.1 

2.39 

V.  4  45.6 

251 

15  275 

56  365 

2.17 

u.   5    2.4 

1.86 

7.5 

15  455 

57  43.6 

2.34 

L.  17  115 

2.12 

15  20.3 

56  11.0 

2.02 

L.  17  24.4 

1.81 

8.0 

15  38.0 

57  15.9 

2SSS 

V.  5  36.4 

2.03 

15  14.0 

55  47.6 

1.85 

u.  5  46.0 

1.78 

8.5 

15  30.8 

56  495 

2.13 

L.18    0.2 

1.95 

15    85 

56  265 

1.66 

L.18    7.1 

1.75 

9.0 

15  24.1 

56  24.7 

1.99 

u,  6  23.2 

1.88 

15    3.1 

65    7.7 

1.47 

u.  6  28.0 

1.74 

9.5 

15  17.8 

56    1.7 

1.83 

L.  18  45.4 

1.83 

14  58.6 

54  515 

157 

L.  18  48.9 

1.74 

10.0 

15  12.1 

55  40.7 

1.67 

u.  7    7.0 

1.78 

14  54.8 

64  375 

1.07 

V.  7    9.7 

1.74 

10.5 

15    6.9 

55  21.6 

1.60 

L.  19  285 

1.75 

14  51.6 

54  25.6 

0.87 

L.  19  30.7 

1.76 

11.0 

15    2.3 

55    4.6 

1.33 

V.  7  49.0 

1.73 

14  49.1 

54  16.4 

0.67 

V.   7  52.0 

1.79 

11.5 

U58U 

54  49.6 

1.16 

t.20    9.7 

.1.72 

14  47.3 

54    9.6 

0.48 

L.  20  13.6 

1.82 

12.0 

14  54.7 

54  36.8 

0.99 

u.  8  30.3 

1.72 

14  46.0 

54    4.9 

0.30 

u.   8  35.7 

1.86 

12.5 

14  51.7 

54  25.8 

0.83 

L.  20  51.0 

1.73 

14  45.3 

54    25 

—0.12 

L.  20  58.3 

1.90 

13.0 

14  49.2 

54  16.8 

0.67 

u.  9  11.9 

1.75 

14  455 

54    2.0 

+0.04 

V.  9  21.4 

1.95 

13.5 

14  47.3 

54    9.7 

0.52 

L.21  33.0 

1.78 

14  45.6 

54    3.4 

0.19 

L.  21  45.0 

1.99 

14.0 

14  45.8 

54    4.2 

0.39 

V,  9  545 

1.81 

14  46.4 

54    6J5 

0.32 

u.lO    9.1 

2.03 

145 

14  44.8 

54    0.4 

0.25 

L.  22  16.4 

1.85 

14  47.7 

54  11.1 

0.44 

L.  22  33.8 

2.07 

15.0 

14  44.2 

53  58.2 

0.12 

u.  10  38.9 

1.89 

14  49.3 

54  17.1 

0.55 

U.IO  58.8 

2.10 

15.5 

14  44.0 

53  57.4 

-^.01 

L.23    1.8 

1.93 

14  51.3 

54  24.4 

0.65 

L.  23  245 

2.12 

16.0 

14  44.1 

53  57.9 

+010 

u.ll  25.3 

1.96 

14  53.6 

54  32.8 

0.74 

u.  11  49.7 

2.13 

16.5 

14  44.6 

53  59.8 

0.21 

L.  23  49.2 

2.02 

14  56.1 

54  42.1 

0.82 

17.0 

14  455 

54    2.9 

0.31 

14  58.9 

54  52.4 

0.89 

L.    0  15.3 

2.13 

17.5 

14  46.6 

54    7.2 

0.41 

u.  12  13.7 

2.05 

15    2.0 

65    35 

0.96 

u.  12  40.8 

2.12 

18.0 

14  48.1 

54  12.7 

0.51 

L.   0  385 

2.08 

15    55 

65  154 

1.02 

L.  1   e.2 

2.10 

18.5 

14  50.0 

54  195 

0.62 

U.13    3.6 

2.10 

15    8.6 

55  28.0 

1.07 

TJ.  13  31.3 

2.07 

19.0 

14  52J3 

54  275 

0.73 

L.    1  28.9 

2,11 

15  125 

56  415 

1.13 

L.    1  56.0 

2.04 

19.5 

14  54.7 

54  36.9 

0.84 

u.13  54.2 

2.11 

15  16.0 

55  55.1 

1.19 

u.  14  20.3 

2.01 

90.0 

14  57.6 

54  47.6 

0.95 

L.   2  195 

2.10 

15  20.0 

56    9.7 

154 

L.    2  44.3 

1.98 

205 

15    0.9 

54  59.6 

1.06 

Tj.  14  44.6 

2.09 

15  24.1 

56  24.9 

159 

U.15    8.0 

1.96 

1».0 

15    4.6 

55  13.1 

1.19 

L.    3    95 

2.06 

15  28.4 

66  40.7 

1.35 

L.    3  31.4 

1.94 

21.5 

15    8.7 

55  28.1 

1.32 

u.  15  34.2 

2.04 

15  32.9 

56  575 

1.40 

V.  15  54.6 

1.93 

22.0 

15  13.2 

55  44.7 

1.44 

L.    3  585 

2.01 

15  37.6 

57  145 

1.45 

L.    4  17.7 

1.93 

225 

15  18.1 

56    2.7 

156 

u.  16  225 

1.99 

15  49.4 

57  31.9 

1.49 

u.  16  40.8 

1.93 

23.0 

15  23.4 

66  22.2 

1.69 

L.    4  465 

1.97 

15  47.3 

57  50.0 

1.52 

L.    5    4.1 

1.95 

235 

15  29.1 

56  43J2 

1.80 

U.17    9.7 

1.96 

15  52.3 

58    8.4 

154 

u.  17  27.7 

1.98 

24.0 

15  35.2 

57    55 

1.91 

I..   5  33.2 

1.95 

15  57.4 

58  27.0 

1.55 

L.   5  51.7 

2.03 

245 

15  41.6 

57  29.0 

2.00 

u.  17  56.6 

1.96 

16    2.4 

58  465 

153 

Tf,  18  16.4 

2.08 

25.0 

15  48.2 

57  53.4 

2.06 

L.   6  20.1 

1.97 

16    7.4 

69    3.8 

1.49 

I..    6  41.8 

2.15 

255 

15  55.1 

58  185 

2.10 

u.  18  43.8 

1.99 

16  12.1 

59  21.3 

1.41 

0.19    8.1 

253 

26.0 

16    2.0 

58  43.9 

2.11 

L.    7    8.0 

2.03 

16  16.6 

59  37.7 

1.30 

L.    7  35.3 

2.31 

26.5 

16    8.8 

59    9.1 

2.07 

u.  19  32.7 

2.08 

16  20.6 

59  525 

1.15 

U.20    3.6 

2.40 

27.0 

16  155 

59  33.6 

1.98 

L.   7  58.1 

2.15 

16  24.1 

60    5.3 

0.97 

L.   8  32.9 

2.48 

fgrjs 

16  21.8 

59  56.7 

1.84 

u.  20  24.3 

252 

16  27.0 

60  15.7 

0.74 

U.21    35 

2.56 

28.0 

16  2r.6 

60  17.8 

1.65 

L.   8  515 

•2.31 

16  29.0 

60  23.1 

0.48 

L.    9  34.3 

2.62* 

285 

16  325 

60  36.3 

1.40 

iT.21  19.8 

2.40 

16  30.1 

60  275 

+0.19 

u.22    5.9 

2.65 

29.0 

16  36.7 

60  615 

1.11 

L.    9  49.1 

2.49 

16  30.3 

60  27.7 

—0.11 

I..  10  37.8 

2.66 

295 

16  39.8 

61    2.9 

0.77 

U.22  195 

257 

16  29.4 

60  245 

0.43 

tj.23    9.6 

2.64 

30.0 

16  41.7 

61    9.9 

+0.39 

L.  10  50.8 

2.64 

16  27.4 

60  17.4 

0.75 

L.  11  40.9 

258 

305 

16  42.4 

61  12.3 

0.00 

r.  23  22.9 

2.69 

16  245 

60    6.7 

1.05 

31.0 

16  41.7 

61    9.9 

—0.40 

L.  11  55.3 

2.71 

16  205 

59  52.3 

1.33 

u.  0  115 

251 

315 

16  39.8 

61    2.7 

-0.80 

16  15.9 

59  34.7 

—1.58 

L.  12  415 

2.43 
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WASHINGTON  MEAN  TIME. 

PHARKB. 

Hontfa. 

Lut  Quarter. 

NevMooB. 

nnt  Quarter. 

TnUMoon. 

New  Moon. 

d     h    m 

4     k    m 

d      h     m 

d     h     m 

January 

3    8  46.7      10  10  19.9 

18  10  51.8;     95  93  57.6 

1     February 

1  16  51.7       0    3  56.4 

17    7  11.4^     94  11  35.9 

March 

3    2    8.3      10  30  38.7 

19    0  93.8j     95  91     7.3 

April 
May 

1  13  15.g 

9  13  47.6 

17  13  37.3     34     5  15.4 

d     h     m 

1     9  33.8 

9    5  59.3      16  39  55.1 

33  13  58.0 

30  17  17.1 

June 

7  30  30.1      15     5    8.1 

31  91   15.0 

99     9  39.5 

July 

7    9    4.3      14    9  39.6     31     6  57.8 

99     9  43.4 

August 

5  19  46.3      13  14    7.6      19  18  43.3 

97  90  15.# 

September 

4     5    4.7      10  30    8.1      18    8  53.6 

96  13  16.) 

October 

3  13  49.3      10    5     1.3      18     1  30.3 

96     4  46.5 

November 

1  33  56.9       8  17  36.4      16  19  58.8 

94  17  69.9 

d     h     m 

December 

1     9    9.9       8  10     1.5      16  14  59.8 

94    4  43.6 

30  90  46.4 

APOGEE,  PEMGBB.  AND  GREATEST  LIBRATION. 

Month. 

Perigae. 

Apogee. 

Perigee. 

6RBATB8T  LIBRATION^ 

d     h    1         d     h    1         d     h 

d     h     m 

d 

h    m 

Januaxy 

9    3.9      17    O.sl     38  17.7 

10    3  53  8.W. 

33  33  378.E. 

Febnuuy 

13  18.3,     35  30.4 

5    7    3  8,w. 

30 

1     9  8.K. 

March 

13    6.9     36    6.8 

4  10  14  8.W. 

30 

7  19  8.E. 

d      h     B 

April 
May 

9  10.3     33  17.4 

1  10  54  8.W. 

17  13  15  8.1C. 

i99  16  6ft  8.W.  1 

6  14.5     33    0.9 

15 

9  99  8.E. 

S7  91  96  8.W. 

June 

3    4.9      18  39.9 

11 

10  39  8JB. 

94  90    9  8.W.  1 

June 

30  91.9 

1 

1    July 

15  15.3      38  16.1 

7  18  30  A.K. 

99    7  398.W. 

August 

9  31.5      35  10.7 

3  19  378.K. 

17  33  138.W. 

31  13  I3H.K 

September 

6    8.11     33     3.5 

13 

9  33  s.w.<   98  16  58  8.K. 

October 

4  13.1      19  13.0 

10  33    5  8.W.    96  99  46  n.K.  1 

November 

3    0.0      15  13.3,     30  19.0 

8 

1    48.W.    94     3  508Jt. 

December 

1     13  30.9     38  19.8 

6 

8  15  8.W.    91  19  35  8.x. 

MOON'S  EQUATOR. 

The  moon's  libration  in  latitude  and  longitude,  at  any  time,  may  be  fon&d  by  means  of  the  fol- 

lowing formulas  and  tables. 

/  » the  inclination  of  the  moon's  equator  l"*  28'. 8, 

(2  »—  mean  longitude  of  moon's  ascending  node  (see  page  250), 

C  >»  the  angle  which  the  mean  meridian  of  the  moon's  disc  makes  with  the  drele  of  declina-  | 

tion  reckoned  fix>m  north  to  west  on  the  apparent  disc. 

X,  0,  a,'  and  V  the  apparent  longitude,  hititude,  right  ascension,  and  dedinatioo  of  the  mooii 

affected  with  parallax. 

AX—CSTsinSCX  — 8), 

a  — cos  (8— X)  sin/. 

tan  i5  =  Bin  (8  — X)  tan  7. 

In  these  fonnulas,  the  tables  p.  8  of  the  Appendix  may  be  substitnted. 

The  libration  in  latitude  »  &  =  £  _  /9. 

^     The  libration  in  longitude  =  i  «=  X  -H  AX  -f-  a& 

-c 

«^r«p?^,<«B(C-l-i-84-A) .^.cos 

(«'-ao. 

cosd' 

cos5 
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WASHINGTON  MEAN  TIMR 

MOON'S  EQUATOR. 

Skbml 
Date 
Oh. 

% 

laeUnalion  to 

thaStrUi** 

Eqaator. 

A 
lieendiiigNoiboii 

nurOi'i  Iqwtor 

toAaeendingNodeoo 

Bonptie. 

ft' 

AaoeadiogNoda 
onSarth^s 

C 

Moon'iMMii 
lADgltnd*. 

d 

0 

10 

20 

30 
40 

22    55.0 
22    55.8 
22    56.7 
22    57.5 

110    li6 
109    41.3 
109      9.0 
108    1^7 
108      4.4 

S   2S(.3 
3    30.0 
3    30.7 
3    31.3 
3    32.0 

151°  33'.7 
202    57.9 
54    22i2 
185    46.4 
317    10.7 

50 
60 
70 
80 
90 

22    58.3 
22    59.1 

22  59.9 

23  0.7 
23      IJJ 

107    32.1 
106    59.9 
106    ^A 
105    55.4 
105    23iJ 

3    32.6 
3    33.2 
3    33.8 
3    34.4 
3    34.9 

88    34.9 
219    59.2 
351    23.4 
122    47.7 
254    11.9 

100 
110 
120 
ISO 
140 

23     2.3 
23      3.1 
23      3.9 
23      4.7 
23      5.5 

104    51.0 
104    18.9 
103    46.7 
103    14.6 
102    42.5 

3    35.5 
3    36.0 
3    36i; 
3    37.0 
3    37JS 

25    36J2 
157      0.4 
288    24.7 

59    48.9 
191    13.2 

150 
160 
170 
180 
190 

23      6.3 
23      7.1 
23      7.9 
23      8.7 
23      9.5 

102    10.4 
101    38.4 
101      6.3 
100    34.3 
100      2^ 

3    38.0 
3    384 
3    38.8 
3    39J) 
3  ^S 

322    37.4 
94      1.6 
225    25.9 
356    50.1 
128    14.4 

200 
210 
220 
230 
240 

23    10^ 
23    11.1 
23    11.9 
23    12.7 
23    13.5 

99    30.3 

96  58.4 
98    26.4 

97  54.5 
97    22J5 

3    40.0 
3    40^ 
3    40.6 
3    40.9 
3    41J^ 

259    38.6 

31      2.9 

162    27.1 

293    51.4 

65    15.6 

250 
260 
m'O 
280 
290 

23    14^ 
23    15.1 
23    15.9 
23    16.8 
23    17.6 

96    50.6 
96    10.7 
95    4a9 
95    15.0 
94    4S.2 

3    41JS 
3    41.7 
3    41.9 
3    42.1 
3    42.3 

196    39.9 

328      4.1 

99    28.4 

230    52.6 

2    16i) 

300 
310 
320 
330 
340 

23    18.4 
23    19JJ 
23    20.0 
23    20.9 
23    21.7 

94    11.3 
93    3d^ 
93     7.8 
92    36.0 
92     4.3 

3    4SL5 
3    42.6 
3    42.7 
3    42.8 
3    42.8 

133    41.1 
265      5.3 
36    29.6 
167    53.8 
299    18.1 

350 
360 
370 

23    22.5 
23    23.3 
23    24.1 

91    32.5 
91      0.S 
90    29.2 

3    42.9 
3    42.9 
3    42.9 

70    42.3 
202      6.6 
333    30.8 

336 


MERCURY,    i861. 


FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT.        || 

DV<rf 

Right  Aacension. 

Log  €k)eflleient 
ofl. 

Log  GoflffleiBui 
ofia. 

Uml  Solar 
TfaMoTMe- 

ml 
Date 

■ 

Month. 

•  At 
MmnNoon. 

At 
TnoBlt. 

At 
HeuiNoan. 

At 

IbB*A. 

Inl>ec. 

InB.A. 

In  Pec 

ridknTnotit 

of 

d 
Jan.   1 

h    m    f 
17  35  42.64 

m    f 
35  24.35 

-23°  W    3!!* 

1^3d!7 

+9.41694 

-9.6696 

+3.97 

+5.18 

d    h    m 
0  22  50.3 

0^ 

2 

17  42    2.35 

41  44.51 

23  26  45.6 

26  17.0 

9.42318 

9.6264 

3.94 

550 

122  62.7 

ll 

3 

17  48  25.64 

48    8.29 

23  36  22.7 

35  58.1 

9.42712 

9.5766 

3.91 

551 

2  22  55.1 

21 

4 

17  54  52.29 

54  35.47 

23  44  52.8 

44  32.1 

9.43078 

9.5184 

3.88 

552 

3  22  57.6 

3| 

6 

18    1  22.09 

1    5.83 

23  52  13.9 

51  56.9 

9.43418 

9.4493 

3.85 

553 

4  23   05 

4 

6 

18    7  54.85 

7  39.18 

23  58  24.1 

58  10.7 

9.43734 

9.3646 

3.83 

554 

523   23 

5 

7 

18  14  30.37 

14  15.33 

24    3  21.7 

3  11.8 

9.44028 

95566 

3.80 

555 

6  23   5.4 

6 

8 

18  21    8.48 

20  54.09 

24    7    55 

6  58.8 

9.44301 

9.1099 

3.77 

556 

7  23   8.1 

7 

9 

18  27  49.02 

27  35.31 

24    9  33.8 

9  30.1 

9.44556 

8.8804 

3.74 

5.26 

8  23  10.9 

8 

10 

18  34  31B4 

34  18.84 

24  10  45.2 

10  44J2 

9.44793 

-8.3434 

3.71 

557 

9  23  13.6 

9 

11 

18  41  16.79 

41    4.52 

24  10  38.5 

10  39.9 

9.45013 

+8.6133 

3.68 

558 

10  23  ia4 

10 

12 

18  48    3.71 

47  52.19 

24    9  12.5 

9  16.1 

9.45217 

8.9451 

3.65 

658 

11  23  19.3 

11 

13 

18  54  52.48 

54  41.72 

24    6  26.0 

6  31.5 

9.45406 

9.1597 

3.62 

559 

12  23  825 

12 

14 

19    1  42.97 

1  32.99 

24    2  17.9 

2  25.0 

9.45581 

9.3041 

3.59 

559 

13  23  25.1 

13 

15 

19    8  35.04 

8  25.86 

23  56  47.2 

56  55.5 

9.45742 

9.4135 

3.55 

5.30 

14  23  2a0 

14 

16 

19  15  28.59 

15  20J33 

23  49  53.0 

50    2.2 

9.45891 

9.5016 

3.51 

5.30 

15  23  31.0 

15 

17 

19  22  23.51 

22  15.99 

23  41  34.3 

4144.1 

9.46027 

9.5758 

3.47 

5.31 

16  23  33.9 

16 

18 

19  29  19.67 

29  13.00 

23  31  50i2 

32    0.3 

9.46151 

9.6395 

3.43 

5.31 

17  23  9a9 

17 

19 

19  36  16.95 

36  11.15 

23  20  39.9 

20  49.9 

9.46264 

9.6956 

3.39 

5.32 

18  23  40.0 

18 

20 

19  43  15.28 

43  10.34 

23    8    2.7 

8  12.2 

9.46366 

9.7457 

3.34 

5.32 

19  23  4aO 

19 

21 

19  50  14.54 

50  10.48 

22  53  57.8 

54    6.5 

9.46457 

9.7909 

359 

5.32 

90  23  460 

20 

22 

19  57  14.66 

57  11.48 

22  38  24.6 

38  32.0 

9.46538 

9.8322 

354 

5.33 

21  23  49.1 

21 

23 

20    4  15.51 

4  13i22 

22  21  22.2 

21  28.0 

9.46610 

9.8702 

3.19 

5.33 

22  23  525 

22 

24 

20  11  17.01 

11  15.62 

22    2  50.1 

2  53.9 

9.46673 

9.9053 

3.13 

5.34 

23  23  55.3 

23 

25 

20  18  19.07 

18  18.59 

21  42  47.8 

42  49.3 

9.46727 

9i>380 

3.06 

5.34 

24  23  58.4 

24 

26 

20  25  21.62 

25  22.05 

21  21  15.0 

21  13.6 

9.46770 

9.9686 

2.96 

5.34 

26    0    1.5 

25 

27 

20  32  24.54 

32  25.88 

20  58  11.0 

58    6.4 

9.46804 

9.9972 

2.83 

5.34 

27    0    4.6 

26' 

26 

20  39  27.74 

39  30.00 

20  33  35.4 

33  27.3 

9.46829 

0.0241 

2.68 

5.34 

26    0    7.7 

27. 

29 

20  46  31.15 

46  34.33 

20    7  28.1 

7  16.0 

9.46843 

0.0495 

+2.33 

5.34 

29    0  10.8 

26' 

30 

20  53  34.65 

53  38.75 

19  39  49.0 

39  32.5 

9.46847 

0.0735 

-1.38 

5.34 

30    0  13.9 

29 

31 

21    0  38.14 

0  43.16 

19  10  38.1 

10  16.8 

9.46841 

0.0963 

2.49 

5.34 

31    0  17.1 

30 

Feb.  1 

21    7  41.50 

7  47.43 

18  39  55.5 

39  29.0 

9.46822 

0.1179 

2.78 

5.34 

1    0  205 

31 

2 

21  14  44.61 

14  51.45 

18    7  41.4 

7    9.4 

9.46789 

0.1384 

2.97 

5.33 

2    0  23.3 

32 

3 

21  21  47.34 

21  55.08 

17  33  56.3 

33  18.3 

9.46740 

0.1578 

3.12 

5.33 

3    0  26.4 

33 

4 

21  28  49.52 

28  58.16 

16  58  40.9 

57  56.7 

9.46674 

0.1762 

355 

5.33 

4    0  29.5 

34 

5 

21  35  50.97 

36    0.50 

16  21  56.3 

21    5.4 

9.46585 

0.1936 

3.36 

5.32 

6    0  32.6 

35! 

6 

21  42  51.46 

43    1.86 

15  43  43.7 

42  45.8 

9.46473 

0.2101 

3.46 

5.31 

6    0  35.7 

36 

7 

21  49  50.75 

50    2.00 

15    4    5.0 

2  59.9 

9.46333 

05256 

3.56 

5.30 

7    0  38.7 

37 

8 

21  56  48.54 

57    0.63 

14  23    2.5 

21  49.9 

9.46160 

05401 

3.65 

559 

8    0  41.7 

38 

9 

22    3  44.51 

3  57.40 

13  40  38.8 

39  18.6 

9.45947 

05537 

3.73 

557 

9    0  44.7 

39: 

10 

22  10  38i23 

10  51.89 

12  56  57.4 

55  29.4 

9.45686 

05663 

3.81 

555 

10    0  47.7 

40 

11 

22  17  29J24 

17  43.63 

12  12    2.3 

10  26.4 

9.45369 

05777 

3.89 

552 

11    0  50.6 

41 

12 

22  24  16.97 

24  32.04 

11  25  58.5 

24  14.8 

9.44986 

05880 

3^7 

5.17 

12    0  53.5 

42 

13 

22  31    0.78 

31  16.46 

10  38  52.4 

37    0.9 

9.44522 

05970 

4.05 

5.12 

13    0  56.3 

43 

14 

22  37  39.89 

37  56.11 

9  50  50.9 

48  52.0 

9.43963 

0.3047 

4.13 

5.05 

14    0  59.0 

44 

15 

22  44  13.44 

44  30.12 

8  68    2.3 

59  56.4 

9.43291 

0.3110 

450 

4.95 

15    1    1.6 

45 

16 

22  50  40.43 

50  57.47 

8  12  36.5 

10  23.9 

9.42489 

0.3157 

457 

4.80 

16    1    4.1 

46 

17 

22  56  59.71 

57  17.00 

7  22  44.4 

20  26.0 

9.41530 

0.3186 

4.34 

+4.50 

17    1    6.5 

47 

18 

23    3  10.00 

3  27.40 

6  32  38.9 

30  15.6 

9.40386 

0.3194 

4.40 

-3.38 

18    1    8.7 

48 

19 

23    9    9.84 

9  2751 

5  42  34.3 

40    75 

9.39028 

0.3181 

4.46 

4.61 

19    1  10.8 

49 

20 

23  14  57.66 

15  14.83 

4  52  46.7 

50  17.0 

9.37417 

0.3144 

4.51 

4.91 

20    1  12.6 

50 

21 

23  20  31.76 

20  48.55 

i    Z23.2 

1    2.5 

9.35509 

0.3060 

4.56 

5.11 

ai    1  145 

51 

22 

23  25  50.30 

26    6.52 

3  15  12.9 

12  42.8 

9.33249 

05965 

4.61 

555 

22    1  15.6 

52 

23 

23  30  51.34 

31    6.80 

2  28    5.9 

25  365 

9.30575 

05865 

4.66 

5.35 

23    1  16.7 

53 

24 

23  35  32.92 

35  47.43 

1  42  32.6 

40    95 

9.27409 

05688 

4.71 

6.44 

fU    1  17.4 

54 

25 

23  39  53.06 

40    6.43 

0  58  54.8 

56  37.5 

953645 

05478 

4.75 

5.52 

25    1  17.7 

55 

26 

23  43  49.77 

44    1.82 

^  0  17  34.6 

15  255 

9.19165 

05217 

4.78 

6J59 

26    1  17.7 

56 

27 

23  47  21.16 

47  31.73 

+  0  21    6.6 

23    6.0 

9.13760 

0.1898 

4.81 

6.64 

27    1  17.3 

57 

28 

23  50  25.47 

50  34.44 

0  56  47.3 

58  355 

9.07163 

0.1511 

4.84 

5.68 

26   1  ia4 

68 

29 

23  53    1.14 

53    6.42 

1  29    7.4 

30^.4 

8.98937 

0.1038 

4.86 

5.72 

29    1  15.0 

59 

30 

23  55    6.84 

55  12.39 

1  57  47.5 

59    8.5 

8.88317 

0.0457 

4^ 

5.75 

30    1135 

60 

^.-.?^ 

23  56  41.55 

56  45.38 

+  2  22  30.0 

23  36.3 

+8.73771 

+9.9735 

-4.88 

-6.78 

31    1  10.8 

61 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT.           | 

2^? 

mgt^SS^^, 

^   ofr. 

Log  CoeffldsDt 
ofl«. 

Meanflolai 
Time  of  Me- 

8lde- 
D»te 

IfontH. 

At 

MmdNood. 

At 
Tnailt. 

At 

M«uiKooB> 

At 
Tnaalt. 

InB.A. 

la  Deo. 

InRJk. 

In  Dee. 

ridian  Tranalt. 

of 
Traa- 

Bit. 

d 

h    A    a 

m    a 

O       1        H 

30' 4^.4 

d    h    B 

d 

Mar.  1 

23  S3    1.14 

53    8.42 

+  1  29    7.4 

+8.98937 

+0.1038 

Hi.86 

-5.72 

1    1  15.0 

59 

d 

23  55    6.84 

55  12.39 

1  57  47.5 

59    8.5 

8.88317 

0.0457 

4.87 

5.75 

2    1  135 

60 

3 

23  56  41.55 

56  45.38 

2  22  30.0 

23  36.3 

8.73771 

9.9735 

4.88 

5.78 

3    1  10.8 

61 

4 

23  57  44.60 

57  46.77 

2  42  59.5 

43  50.8 

8.51309 

9.8810 

4.88 

5.80 

4    1    7.9 

62 

5 

23  58  15.73 

58  16.37 

2  59    2.9 

59  39.4 

+8.02148 

9.7574 

im 

5.82 

5    1    4.4 

63 

6 

23  58  15.14 

58  14.43 

3  10  29.8 

10  62.3 

-8.06129 

95772 

4.87 

5.83 

6    1    0.4 

64 

7 

23  57  43.56 

57  41.72 

3  17  13.5 

17  23.8 

8.50961 

+95554 

4.85 

5.84 

7    0  55.9 

65 

8 

23  56  42.26 

56  39.56 

3  19  10.9 

19    9.8 

8.71872 

-85608 

4.82 

5.83 

8    0  51.0 

66 

9 

23  66  13.07 

55    9.82 

8  16  23.3 

16  13.5 

8.86043 

9.8300 

4.78 

5.82 

9    0  45.6 

67 

10 

23  53  18.36 

53  14.87 

3    8  57.3 

8  415 

6.94231 

9j6054 

4.73 

6.80 

10    0  39.7 

68 

11 

23  51    1.06 

60  57.63 

2  57    4.4 

56  44.8 

9.00881 

9.7653 

4.66 

5.78 

11    0  335 

69 

12 

23  48  24.58 

48  21.50 

2  41    1.4 

40  415 

9.06697 

9.8741 

456 

5.74 

12    0  27.0 

70 

13 

23  45  32.77 

45  30J» 

2  21  10.5 

20  52.4 

9.09068 

9.9529 

4.43 

5.68 

13    0  205 

71 

14 

23  42  29.76 

«2  28.05 

1  57  58.6 

57  45.1 

9.11223 

0.0111 

452 

5.61 

14    0  135 

72 

15 

23  39  19.82 

39  19.01 

1  31  56Jd 

31  49.9 

9.12323 

0.0538 

-3.79 

551 

15    0    6.1 

73 

16 

23  36    7.28 

36    7.41 

1    3  39.3 

3  40.4 

9.12428 

0.0641 

+3.60 

5.38 

15  23  59.0 

74 

17 

23  32  56.39 

32  57.44 

0  33  41.7 

33  51.9 

9.11593 

0.1040 

4.13 

5.18 

16  23  51.9 

75 

18 

23  29  51.13 

29  53.01 

+  02  40.6 

3    05 

9.09641 

0.1146 

4.35 

-4.82 

17  23  45.0 

76 

19 

33  26  55.09 

26  57.67 

-0  28  485 

28  19.5 

9.07150 

0.1171 

4.48 

+4.16 

18  23  385 

77 

do 

33  94  11.50 

24  14.59 

0  60  11.1 

59  34.1 

9.03464 

0.1122 

4.56 

4.95 

19  23  315 

78 

91 

23  21  43.07 

2146.46 

1  30  67.1 

30  13.1 

8.98682 

0.1002 

4.62 

5.19 

20  23  25.1 

79 

92 

23  19  81.99 

19  35.46 

1  60  38.9 

59  49.4 

6.92622 

0.0816 

4.66 

5.32 

21  23  19.0 

80 

23 

23  17  39.94 

17  43526 

2  28  53.1 

27  59.7 

8.84964 

0.0566 

4.68 

5.41 

22  23  135 

81 

34 

23  16    8.13 

16  11.09 

2  55  205 

54  24.7 

8.75143 

0.0250 

4.70 

5.47 

23  23    7.7 

82 

S5 

23  14.57.31 

14  59.72 

3  19  44.7 

18  48.9 

8.62026 

95868 

4.71 

551 

24  23    2.6 

83 

06 

23  14    7.85 

14    9.55 

3  41  54.9 

41    0.4 

8.42901 

9.9414 

4.71 

553 

25  22  57.8 

84 

97 

23  13  39.81 

13  40.64 

4    1  42.4 

0  50.8 

-8.08156 

9.8879 

4.71 

5.55 

26  22  53.4 

85 

38 

23  13  32.94 

13  32.79 

4  19    1.4 

18  14.0 

+7.39370 

9.8250 

4.70 

556 

27  22  49.3 

86 

39 

23  13  46.78 

13  45.57 

4  33  48.5 

33    6.5 

852141 

9.7502 

4.69 

5.56 

28  22  45.6 

87 

30 

23  14  20.73 

14  18.40 

4  46    2.7 

45  27.0 

8.48227 

9.6596 

4.67 

556 

29  22  425 

88 

31 

23  15  14.05 

15  10.56 

4  55  44.7 

55  15.9 

8.63877 

95457 

4.65 

5.56 

30  22  395 

89 

Apr.  1 

23  16  25.93 

16  2157 

6    2  55.7 

2  34.7 

8.74905 

9.3935 

4.63 

5.55 

0  22  36.4 

90 

•        2 

23  17  55.49 

17  49.67 

6    7  38.5 

7  25.7 

8.83302 

9.1633 

4.61 

5.54 

1  22  34.0 

91 

3 

23  19  41.85 

19  34.88 

5    9  56.4 

9  52.0 

H.K^VtJU 

-8.6658 

4.59 

553 

2  22  31.8 

92 

4 

23  21  44.11 

21  36.02 

5    9  53.1 

9  57.3 

8.96506 

+8.7017 

456 

5.52 

3  22  29.9 

93 

5 

23  24    1.40 

23  52i!3 

5    7  32.7 

7  45.6 

9.00134 

9.1584 

4.53 

550 

4  22  285 

94 

6 

23  26  33.86 

26  22.65 

5    2  59.5 

3  21.1 

9.04086 

9.3706 

4.50 

5.49 

5  22  26.8 

95 

7 

23  29  17.67 

29    6.47 

4  56  17.7 

56  47.9 

9.07507 

95086 

4.47 

5.48 

6  22  25.6 

96 

8 

23  32  15.06 

32    2.93 

4  47  31.8 

48  10.4 

9.10503 

9.6099 

4.44 

5.46 

7  22  24.6 

97 

9 

23  35  24.32 

35  11.31 

4  36  45.9 

37  32.7 

9.13150 

9.6894 

4.42 

5.45 

8  22  23.8 

98 

10 

23  38  44.77 

38  30.94 

4  24    4.2 

24  58.9 

9.15509 

9.7545 

4.40 

5.43 

9  22  235 

99 

11 

23  42  15.78 

42    1.20 

4    9  30.8 

10  335 

9.17625 

9.8092 

4.37 

5.41 

10  22  22.7 

100 

12 

23  45  56.79 

45  41.51 

3  53    9.5 

54  19.3 

9.19538 

9.8562 

4.35 

5.40 

11  22  22.4 

101 

13 

23  49  47iK 

49  31.34 

3  35    45 

36  21.0 

951278 

9.8971 

4.33 

5.38 

12  22  22.3 

102 

14 

23  53  46.74 

53  30i23 

3  15  18.4 

16  41.9 

952872 

9.9333 

4.31 

5.37 

13  22  22.4 

103 

15 

23  57  54.80 

57  37.75 

2  53  55.5 

55  25.3 

9.24341 

9.9656 

459 

5.35 

14  22  225 

104 

16 

0    2  11.04 

1  53.50 

2  30  58.8 

32  34.5 

9.25703 

9.9947 

457 

5.34 

15  22  22.8 

106 

17 

0    6  35.15 

6  17.17 

2    6  31.5 

8  12.8 

956974 

0.0211 

455 

5.32 

16  22  23.3 

107 

18 

0  11    6.85 

10  48.48 

1  40  36.7 

42  235 

9.28167 

0.0452 

4.24 

5.31 

17  22  23.9 

108 

19 

0  15  45i)l 

15  27.19 

1  13  175 

15    8.4 

959295 

0.0672 

453 

5.29 

18  22  24.6 

109 

39 

0  20  32.11 

20  13.06 

0  44  35.8 

46  31.3 

9.30366 

0.0875 

452 

558 

19  22  25.4 

110 

31 

0  25  25i29 

25    6.00 

-  0  14  355 

16  34.6 

9.31390 

0.1063 

4.22 

556 

20  22  26.3 

111 

38 

0  30  25.32 

30    5.81 

+  0  16  41.9 

14  39.0 

9.32376 

0.1237 

4.22 

5.25 

21  22  27.4 

112 

33 

0  35  32.11 

35  12.42 

0  49  12.9 

47    6.9 

9.33328 

0.1399 

452 

553 

22  22  28.6 

113 

34 

0  40  45.59 

40  25.76 

1  22  55.3 

20  46.6 

9.34254 

0.1550 

451 

552 

23  22  29.8 

114 

35 

0  46    5.74 

45  45.81 

1  57  46.5 

55  35.6 

9.35160 

0.1690 

451 

5.20 

94  22  315 

115 

36 

0  51  32.58 

51  12.58 

2  33  44.1 

31  31.4 

9.36051 

0.1821 

451 

6.18 

25  22  32.7 

116 

37 

0  57    6.15 

56  46.12 

3  10  45.4 

8  31.5 

9.36931 

0.1943 

452 

5.16 

96  22  34.3 

117 

38 

1    2  46JS1 

2  36.48 

3  48  48.0 

46  33.3 

9.37805 

05057 

4.22 

5.14 

27  22  36.1 

118 

39 

1    8  33.76 

8  13.77 

4  27  495 

25  345 

9.36674 

05163 

453 

5.12 

28  22  37.9 

119 

30 

1  14  28.02 

14    8.11 

5    7  465 

5  31.4 

9.39543 

0.2962 

4.24 

5.10 

29  22  39.9 

120 

31 

1  20  29.45 

20    9.66 

+  5  48  365 

46  22.1 

+9.40415 

+0.2853 

+4.25 

+5.07 

30  22  41.9. 

121 

43 
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Jksfot 
Month. 


Kaj 


d 
1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
90 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

31 

Juno  1 

2 

3 

4 

5 
G 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 


31 


Right 


At 
Noon. 


20  29.45 
26  38.22 
32  54.52 
39  18.57 
45  50.61 


1  52  30.87 

1  59  19.61 

2  6  17.08 
2  13  23.54 
2  20  39.22 

2  28  4.34 
2  35  39.07 
2  43  23.55 
2  51  17.85 

2  59  21.94 

3  7  35.70 
3  15  58.92 
3  24  3127 
3  33  12.21 
3  42    1.09 

3  50  57.12 

3  59  59.33 

4  9  6.64 
4  18  17.84 
4  27  31.56 

4  36  46.50 
4  46    1.24 

4  55  14.36 

5  4  24.47 
5  13  30J27 

5  22  30.53 
5  31  24.11 
5  40  9.97 
5  48  4751 

5  57  15.00 

6  5  32.61 
6  13  39.46 
6  21  35.00 
6  29  18.78 
6  36  50.42 

6  44  9.62 
6  51  16.11 

6  58    9.66 

7  4  50.07 
7  11  17.15 

7  17  30.74 
7  23  30.71 
7  29  16.89 
7  34  49.14 
7  40    7.32 

7  45  UiW 
7  50  0.78 
7  54  35.71 

7  58  55.86 

8  3    0.99 

6  6  50.85 
8  10  25.19 
8  13  43.73 
8  16  46.17 
8  19  32i21 

8  22  1.48 
8  24  13.64 


At 

Transit. 


m     • 
20    9.66 

26  18.60 

32  35.11 
38  59.42 

45  31.77 

52  12.40 
59  1.57 
5  59.54 
13  6.57 
20  22.89 

2r  48.74 

35  24.30 

43  9.71 
51  5.04 
59  10i27 

7  25. 

15  49.90 
24  23.74 

33  6.29 
41  56.89 

50  54.74 
59  58.86 

9    8.15 

18  21.36 

27  37.15 

36  54.14 

46  10.91 
55  26.02 

4  38.06 

13  45.69 

22  47.67 
31  42.84 
40  30.16 

49  8.72 

57  37.67 

5  56.30 

14  4.00 

22  OSU 
29  44.58 

37  16.64 

44  36.12 

51  42.74 

58  36.29 
5  16.57 

11  43.40 

17  56.63 

23  56.13 
29  41.74 
35  13.32 
40  30.73 

45  33.82 

50  22.41 
54  56.33 

59  15.39 
3  19.36 

7  8.00 
10  41.07 
13  58.29 

16  59.38 

19  44.02 

22  11.88 

24  22.61 


Apparent  Declinfttion. 


At 

Mean  Noon. 


h  5  48  36:2 

6  30  16.3 

7  12  43.1 

7  55  53.3 

8  39  43.2 

9  24  8.8 
10  9  5.7 

10  54  29.1 

11  40  13.6 

12  26  13.2 

13  12  21.6 

13  58  31.3 

14  44  34.7 

15  30  22.8 

16  15  46.2 

16  60  34.6 

17  44  36.8 

18  27  41.4 

19  9  36.2 

19  50  8.8 

20  29  6.8 

21  6  17.9 

21  41  30.3 

22  14  33.3 

22  45  17.0 

23  13  33J3 

23  39  15.1 

24  2  17.8 
24  22  37.8 
24  40  13.5 

24  55  4.9 

25  7  13.5 
25  16  42.0 
25  23  34.5 
25  27  55.6 

25  29  51.1 
25  29  27.2 
25  26  50.3; 
25  22  7.5I 
25  15  25.9 
25  6  52.7 
24  56  34.9 
24  44  39.8 
24  31  14.6 
24  16  26.3 

23  60  21.8 
23  43  8.1 
23  24  51.9 
23  5  39.8 
22  45  38.1 

22  24  53.3 
22  3  31.7 
21  41  39.7 
21  19  23.5 
20  56  49J2 

20  34  3.0 
20  11  llSi 
19  48  20.0 
19  25  35.5 
19  3  4.1 


At 

TxanBlt. 


18  40  52.2  39  14.4 


+18  19  6.4 


46f2ji.l 

28  3.3 
10  31.9 
53  44.4 

37  37.2 

22  6.3 
7  7.3 

52  35.4 

38  25.2 
24  30.7 

10  45.6 
57  2.5 
43  13.4 

29  9.6 
14  41.6 

59  38.9 
43  50.3 

27  4.2 
9  8.3 

49  50.0 

28  56.7 

6  16.0 
41  35.9 
14  45.5 

45  34.8 

13  55.5 

39  40.7 
2  45.3 

23  5.9 

40  41.0 

55  30.6 

7  36.3 
17  1.0 
23  48.6 

28  4.0 

29  53.1 

29  22.3 
26  38.2 
21  47.9 

14  58.7 

6  17.8 
55  52.4 

43  49.8 

30  17.3 

15  22.0 

59  10.9 

41  51.1 
23  29.3 

4  12.0 

44  5.7 

23  16.9 
1  52.0 
39  57.4 
17  39.2 
55  3.6 

32  16.9 
9  25.3 

46  35.0 
23  52.2 

1  23.2 


17  32.4 


Log  OotOoliOt 

Log  GoflttdMit 

of 

. 

ofia. 

InB*A. 

In  Deo. 

InlLA. 

In  Dm. 

+9.40415 

+05353 

+455 

+6.07 

9.41290 

0.2437 

456 

5.03 

9.42172 

Oi2514 

457 

5.00 

9.43061 

0.2584 

459 

4.97 

9.43959 

05646 

4.30 

4.93 

9.44865 

05701 

4.31 

4.88 

9.45779 

05747 

4.32 

4.80 

9.46701 

05784 

4.34 

4.70 

9.47629 

05812 

4.35 

4.56 

9.48559 

05831 

4.36 

4.32 

9.49488 

05839 

4.36 

+3.49 

9.50413 

0.2836 

4.37 

-4.19 

9.51327 

05819 

4.37 

4.56 

9.52223 

0.2787 

4.37 

4.77 

9.53096 

0.2739 

4.37 

4.93 

9.53937 

0.2673 

4.36 

5.05 

9.54737 

05588 

4.34 

5.14 

9.55488 

05481 

4.32 

552 

9.56179 

0.2349 

458 

559 

9.56797 

05190 

453 

5.36 

9.57336 

05003 
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17  15  26.52 
17  20  45.74 

59    5.62 
4  22.82 

9  40.82 
14  50.59 
20  19.06 

21  29  52.8 
21  39  43.4 
21  48  56.6 

21  57  32.0 

22  5  29.1 

28  59.6 
38  54.0 
48  11.0 
56  50.0 
4  50.7 

9.34211 
9.34324 
9.34434 
9.34528 
9.34622 

9j6265 
9.5991 
9-5696 
9.5376 
9.5024 

3.29 

ZSii 
3.20 
3.16 

r95 

4.96 
4.96 
4.96 
4.97 

6  21544 

6  2155.8 

7  21  57.1 

8  21  58.5 

9  2169^ 

5 
6 
7 

8 
9 

U 
12 
13 
14 
15 

17  26    5.62 
17  31  26.10 
17  36  47.16 
17  42  08.74 
17  47  30.77 

25  39.20 
30  59.95 
36  21.27 
41  43.12 
47    5.43 

22  12  475 

22  19  26.4 
22  25  25.9 
22  30  45.5 
22  35  25.2 

12  12.6 
18  55.3 
24  58.4 
30  21.6 
35    4.7 

9.34707 
9.34789 
9.34863 
9.34923 
9.34979 

9.4636 
9.4207 
9.3725 
9.3183 
9.2557 

3.13 
3.06 
3.03 
2.99 
2.93 

4.96 
4.98 
4.96 
4.99 
5.00 

10  22    U 
1122   2j6 

12  22   4.0 

13  22   5.4 

14  22   6.8 

10 
11 
12 
13 
14 

16 
17 

18 
19 
20 

17  52  53.17 

17  58  15.93 

18  3  38.98 
18    9    2.26 
18  14  25.70 

52  28.13 

57  51.19 

3  14.54 

6  38.14 

14    1.91 

22  39  24.4 
22  42  42ii 
22  45  20.5 
22  47  17iJ 
22  48  32.7 

39    7.8 
42  29.1 
45  10.0 

47  9.9 

48  28.6 

9.35033 
9.35076 
9.35111 
9.35135 
9.35155 

9.1815 
9.0926 
8.9793 

6.8244 
6.5820 

2.83 
2.72 
2.59 
2.46 
1.99 

5.00 
6.00 
5.00 
5.00 
5.00 

15  22    85 

16  22    9.7 

17  22  11.1 

18  22  12.6 

19  22  14.1 

15' 

16  < 

17  i 
18 
19 

21 
22 
23 
24 

18  19  49.26 
18  25  12.87 

18  30  36.50 
18  36    0.08 
18  41  23.55 

19  25.78 
24  49.72 
30  13.67 
35  37.57 
41    1.38 

22  49    7.0 
22  48  59i) 
22  48  11.3 
22  46  41.4 
22  44  30.1 

49    5.9 
49    1.8 
48  16.1 
46  49.0 
44  40.4 

9.35165 
9.35172 
9.35169 
9.35157 
9.35141 

-7S752 

+8iJ888 
8.6818 
6.8854 
9.0235 

+1.88 

-1.99 

2.38 

2.53 

2.68 

5.00 
5.00 
5.00 
6.00 
6.00 

90  2215.5 
81  22  17.0 

22  22  18.4 

23  22  19.8 

24  22  21.3 

20 
21 
22 

96 
27 
28 
29 
30 

18  46  46.87 
18  52    9.98 

18  57  32.82 

19  2  55.34 
19    8  17.48 

46  25.05 

51  48.51 

57  11.69 

2  34.55 

7  57.02 

22  41  37.4 
22  38    3.3 
22  33  47.9 
22  28  51.3 
22  23  13.9 

41  50.4 
38  18.8 
34    5.9 
29  11.7 
23  36.5 

9.35117 
9.35084 
9.35045 
9.34997 
9.34944 

9.1283 
9.2123 
9.2829 
9.3428 
9.3952 

2.81 

2.89 
2.96 
3.01 
3.06 

5.00 
5.00 
5.00 
6.00 
5.00 

95  22  22.8 

26  22  245 

27  22  35.7 

28  22  27.1 

29  92  28.5 

25 
26 
27 

28 
29 

31 

Feb.  1 

2 

3 

4 

19  13  39iS0 
19  19    0.43 
19  24  21.13 
19  29  41.24 
19  35    0.72 

13  19.08 
18  40.67 
24    1.71 
29  22.16 
34  41.99 

22  16  55.9 
22    9  57.3 
22    2  18.4 
21  53  59.6 
21  45    1.1 

17  20.7 
10  24.2 
2  47.3 
54  30.4 
45  33.8 

9.34881 
9.34813 
9.34736 
9.34655 
9.34565 

9.4421 
9.4841 
9.5220 
9.5567 
9.5886 

3.10 
3.14 
3.18 
351 
353 

4.99 
4.98 
4.98 
4.97 
4.97 

90  22  29.9 

31  22  314 

32  22  32.7 

33  92  34a 

34  22  35J^ 

30 
31 

32 

33 
34! 

5 
6 

7 
8 
9 

19  40  19.52 
19  45  37.60 
19  60  54.92 

19  56  11.42 

20  1  27.06 

40    1.14 
45  19-57 
50  3753 
55  54.08 
1  10.05 

21  35  23.3 
21  25    6.6 
21  14  11.3 

21    2  38.C 
20  50  27.3 

35  57.7 
25  42.6 
14  48.9 
3  17.0 
51    7.7 

9.34469 
9.34369 
9.34260 
9.34144 
9.34025 

9.6179 
9.6453 
9.6707 
9.6942 
9.7162 

356 

3.30 
3.32 
3.33 

4.97 
4.96 
4.96 
4.95 
4.95 

35  22  36.9 

36  22  38.3 

37  92  39J6 

38  92  41.0 

39  22  42.3 

35| 

36 

37I 

38i 
39; 

10 
11 
12 
13 
14 

20    6  41.82 
20  11  55.65 
20  17    8.52 
20  22  29.41 
20  27  31iK) 

6  25.14 
11  39.30 
16  52.51 
22    4.72 
27  15.92 

20  37  39.6 
20  24  14.9 
20  10  13.8 
19  55  37.3 
19  40  26.1 

38  21.3 
24  57.8 
10  57.8 
56  22.3 
41  12.1 

9.33900 
9.33768 
9.33634 
9.33496 
9.33351 

9.7373 
9.7573 
9.7757 
9.7930 
9.8095 

3.36 
3.37 
3.38 
3.40 
3.40 

4.94 
4.93 
4.92 
4.91 
4.91 

40  22  435 

41  22  44.9 

42  22  465 

43  22  47.4 

44  22  48.7 

4U 
41 
421 
43: 
44  ' 

15 

16 
17 

18 
19 

20  32  41.13 
20  37  49.92 
20  42  57.63 
20  48    4.25 
20  53    9.76 

32  26.07 
37  35.17 
42  43.19 
47  50.11 
52  55.91 

19  24  40.6 
19    8  21i2 
18  51  28.6 
18  34    3i2 
18  16    5.8 

25  27.4 
9    8.8 
52  16.9 
34  52.2 
16  55.4 

9.33206 
9.33054 
9.32902 
9.32746 
9.32587 

9.8252 
'9.8400 
9.8542 
9.8676 
9.8804 

3.41 
3.41 
3.42 
3.43 
3.43 

4i)l 

4i)C 
4.89 
4.88 
4.87 

46  22  49i) 

46  22  51.1 

47  22  52.3 
46  22  53J5 
49  22  54j6 

45  1 

46 

47 

48 

49 

20 
21 
22 
23 
24 

20  58  14.15!  58    0.58 

21  3  17.421    3    4.14 
21    8  19.55     8    6.57 
21  13  20.54  13    7.83 
21  18  20.41  18    7.96 

17  57  37.0 
17  38  37.3 
17  19    7.4 
16  59    8.2 
16  38  40.4 

58  27i2 

39  27.9 
19  58.4 

59  59.6 
39  32.0 

9.32428 
9.32265 
9.32100 
9.31937 
9.31776 

9.8927 
9.9043 
9.9153 
9.9258 
9.9358 

3.44 
3.44 
3.43 
3.43 
3.42 

4.86 
4.85 
4.84 
4.82 
4.81 

50  22  55.7 

51  28  56J9 

52  22  58.0 

53  22  59.0 

54  23    0.1 

so; 

51 
52 
53 
54 

25 

26 

27 
28 
29 

21  23  19.17  23    6Sn 
21  28  16.82  28    4.83 
21  33  13.35;  33    1.56 
21  38    8.75!  37  57.16 
21  43    3.06'  42  51.68 

16  17  44.6 
15  56  21.3 
15  34  31.0 
15  12  14.8 
14  49  33.1 

18  36.5 
57  13.6 
35  23.8 
13    7.8 
50  26.3 

9.31616 
9.31453 
9.31284 
9.31123 
9.30964 

9.9454 
9.9547 
9.9634 
9.9718 
9.9797 

3.43 
3.43 
3.42 
3.41 
3.41 

4.61 
4.80 
4.79 
4.T7 
4.76 

85  23    1 J 

56  23    1.9 

57  23    2.7 
68  23    34 
50  23    45 

55 
56| 

57; 

58: 
59: 

30 
31 

21  47  56.3o!  47  45.16 
21  52  48.48^  52  37.60 

14  26  26.9 
-14    2  56.7 

27  20.1 
349.8 

9.30606 
+9.30650 

9.9873 
+9.9946 

3.40 
-3.40 

4.75 
+4.73 

60  83    55 

61  93    6J3 

go' 

61 

VENUS,    1861. 


343 


FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT.           | 

Mobth. 

lUsht^AM^on. 

Appuvnt  Declfatttloii. 

Log  ITactorf. 

Log  FMtorfS. 

Mean  Solar 
Tima  of  Me- 
ridian Txanait. 

Side- 
nai 
Date 
of 
Tmn- 

8it.      1 

d 
59 

At 

Mem  Noon. 

At 

Trmiult. 

At 
Mean  Noon. 

At 

Tnnait. 

IaB.A. 

InDao. 

InB.A. 

In  Dee. 

d 
Mar.  1 

h    m    • 
21  43    3.06 

^51.68 

-14°  49'  32i!l 

50'  2^.8 

+9.30964 

+9.9797 

-3.41 

+4.76 

d    h    m 
59  23    45 

2 

21  47  56.30 

47  45.16 

14  26  26.9 

27  20.1 

9.30806 

95873 

3.40 

4.75 

60  23    55 

60 

3 

21  52  48.48 

52  37.60 

14    2  56.7 

3  49.8 

9.30650 

9.9946 

3.40 

4.73 

61  23    6.3 

61 

4 

21  57  39.61 

57  28.99 

13  39    3.3 

39  56.1 

9.30494 

0.0015 

3.40 

4.71 

62  23    7.4 

62 

5 

22    2  29.69 

2  19.33 

13  14  47.6 

15  40.1 

9.30336 

0.0080 

3.38 

4.69 

63  23    8.5 

63 

6 

22    7  18.73 

7    8.62 

12  50  10.6 

51    2.7 

9.30133 

0.0140 

3.36 

4.70 

64  23    9.6 

64 

7 

22  12    6.76 

11  56.87 

12  25  12.8 

26    4.6 

9.30035 

0.0202 

3.36 

4.68 

65  23  10.5 

65 

8 

22  16  53.83 

16  44.14 

11  59  54.5 

60  46.1 

959889 

0.0260 

3.36 

4.65 

m  23  11.4 

66 

9 

22  21  39.93 

21  30.45 

11  34  16.5 

35    7.9 

9.29741 

0.0314 

3.36 

4.62 

67  23  125 

67 

10 

22  26  25.07 

26  15.78 

11     8  19.8 

9  10.9 

9J39594 

0.0364 

3.33 

4.61 

68  23  13.0 

68 

U 

22  31    9J27 

31    0.17 

10  42    5.3 

42  56.1 

9.29456 

0.0412 

3.32 

4.60 

69  23  13.8 

69 

12 

22  35  52.58 

35  43.66 

10  15  33.8 

16  24.3 

959321 

0.0458 

3.31 

4.57 

70  23  14.6 

70 

13 

22  40  35.02 

40  26J29 

9  48  45.9 

49  36.0 

9.29187 

0.0501 

359 

4.56 

71  23  15.6 

71 

14 

22  45  16.61 

45    8.05 

9  21  42.4 

22  32.1 

9.29059 

0.0541 

356 

4.55 

72  23  16.1 

72 

15 

22  49  57.39 

49  48.98 

8  54  24.0 

55  13.4 

958939 

0.0581 

3.25 

4.53 

73  23  16.8 

73 

16 

22  54  37.40 

54  29.15 

8  26  51.0 

27  40.1 

9.28821 

0.0619 

3.25 

4.48 

74  23  17.5 

74 

Vf 

22  59  16.66 

59    8.57 

7  59    4.1 

59  52.8 

958703 

0.0653 

3.19 

4.46 

75  23  185 

75 

18 

23    3  55.18 

3  47.24 

7  31    4.3 

31  52.4 

9.28593 

0.0685 

3.19 

4.44 

76  23  18.9 

76 

19 

23    8  33.02 

8  25.23 

7    2  52.8 

3  40.1 

958490 

0.0714 

3.18 

4.41 

77  23  19.6 

77 

SO 

23  13  10.21 

13    2.58 

6  34  30.1 

35  16.9 

9.28390 

0.0743 

3.13 

4.37 

78  23  20.3 

78 

21 

23  17  46.78 

17  39.30 

6    5  56.7 

6  43.3 

958299 

0.0768 

3.11 

4.34 

79  23  21.0 

79 

22 

23  22  22.79 

22  15.44 

5  37  13.5 

37  59.7 

958209 

0.0792 

3.08 

4.32 

80  23  21.6 

80 

23 

23  26  58.25 

26  51.05 

5    8  21J2 

9    6.7 

958127 

0.0815 

3.04 

457 

81  23  22.3 

81 

24 

23  31  33iJl 

31  26.15 

4  39  20.2 

40    5.2 

958051 

0.0835 

2.99 

452 

82  23  22.0 

82 

25 

23  36    7.70 

36    077 

4  10  11.4 

10  55.8 

957983 

0.0853 

2.96 

4.15 

83  23  23.6 

83 

26 

23  40  41.79 

40  34.98 

3  40  55.6 

41  39.3 

957920 

0.0870 

2.91 

4.13 

84  23  245 

84 

27 

23  45  15.50 

45    8.81 

3  11  33.4 

12  16.5 

9.27861 

0.0885 

2.83 

4.08 

85  23  24.8 

85 

28 

23  49  48.87 

49  42.31 

2  42    5.5 

42  48.1 

957812 

0.0898 

2.76 

4.01 

86  23  25.4 

86 

29 

23  54  21.95 

54  15.51 

2  12  32.6 

13  14.6 

957769 

0.0910 

2.68 

3.88 

87  23  26.0 

87 

30 

23  58  54.78 

58  48.45 

1  42  55.4 

43  36.7 

957734 

0.0919 

2.64 

3.86 

88  23  26.6 

88 

31 

0    3  27.40 

3  21.19 

1  13  14.8 

13  55.3 

957702 

0.0926 

2.46 

3.76 

89  23  275 

90 

Apr,  1 

0    7  59.84 

7  53.75 

0  43  31.4 

44  11.2 

957677 

0.0933 

2.16 

3.53 

90  23  27.8 

91 

2 

0  12  32.16 

12  2618 

-  0  13  45.6 

14  24.8 

9.27664 

0.0937 

2.16 

+3.16 

91  23  28.4 

92 

3 

0  17    4.41 

16  5854 

+  0  16    1.6 

15  23.1 

9.27654 

0.0940 

-1.68 

-2.38 

92  23  29.0 

93 

4 

0  21  36.61 

21  30.86 

0  45  49.4 

45  11.7 

957646 

0.0940 

+1.99 

2.99 

93  23  29.6 

94 

5 

0  26    8.79 

26    3.16 

1  15  37.2 

15    Oil 

9.27651 

0.0940 

2.16 

3.47 

94  23  30.1 

95 

6 

0  30  41.02 

30  35.48 

1  45  24.4 

44  48.0 

957659 

0.0938 

2.38 

3.76 

95  23  30.7 

96 

7 

0  35  13.31 

35    7.88 

2  15  10.4 

14  34.6 

9.27670 

0.0933 

2.59 

3.86 

96  23  31.3 

97 

8 

0  39  45.70 

39  40.38 

2  44  53.8 

44  19.0 

957691 

0.0923 

2.72 

3.88 

97  23  31.9 

98 

9 

0  44  18.25 

44  13.04 

3  14  34.1 

14    0.2 

9.27723 

0.0912 

2.81 

3.99 

98  23  32.5 

99 

10 

0  48  51.02 

48  45.92 

3  44  10.9 

43  37.7 

9.27760 

0.0905 

2.76 

4.09 

99  23  33.1 

100 

11 

0  53  24.01 

53  19.02 

4  13  43.6 

13  11.0 

957793 

0.0897 

2.86 

4.16 

100  23  33.7 

101 

12 

0  57  67.24 

57  52.38 

4  43  11.1 

42  39.5 

957838 

0.0884 

2.93 

4.19 

101  23  34.3 

102 

13 

1    2  30.78 

2  26.03 

5  12  32.7 

12    2.1 

957896 

0.0868 

2.93 

455 

102  23  35.0 

103 

14 

1    7    4.69 

7    0.04 

5  41  47.6 

41  18.0 

957950 

0.0851 

3.01 

456 

103  23  35.6 

104 

15 

1  11  38.97 

11  34.45 

6  10  55.2 

10  26.5 

958015 

0.0832 

3.04 

4.32 

104  23  36.3 

105 

16 

1  16  13.68 

16  9sn 

6  39  54.9 

39  27.1 

9.28085 

0.0811 

3.08 

4.35 

105  23  36.9 

106 

17 

1  20  48.85 

20  44.55 

7    8  46.0 

8  19.0 

958160 

0.0789 

3.11 

4.38 

106  23  37.5 

107 

18 

1  25  24.52 

25  20.34 

7  37  27.8 

37    1.8 

958244 

0.0765 

3.13 

4.42 

107  23  385 

108 

19 

1  30    0.73 

29  56.68 

8    5  59.5 

5  34.5 

958330 

0.0738 

3.16 

4.45 

108  23  38.9 

109 

20 

1  34  37.51 

34  33.59 

8  34  20.2 

33  56.2 

958421 

0.0708 

3.20 

4.47 

109  23  39.6 

110 

21 

1  39  14.90 

39  11.10 

9    2  29i} 

2    6.2 

958523 

0.0678 

351 

4.50 

110  23  40.3 

111 

22 

1  43  52.95 

43  49.26 

9  30  25.9 

30    3.9 

9.28628 

0.0645 

352 

4.52 

111  23  41.0 

112 

23 

1  48  31.67 

48  28.11 

9  58    9.8 

57  48.6 

958734 

0.0611 

358 

4.54 

112  23  41.6 

113 

24 

1  53  11.10 

53    7.67 

10  25  40.0 

25  19.7 

958850 

0.0574 

359 

4.56 

113  23  42.3 

114 

25 

1  57  51.31 

57  48.00 

10  52  55.7 

52  36.5 

9.28972 

0.0534 

359 

4.59 

114  23  43.0 

115 

26 

2    2  32.32 

2  29.14 

11  19  56.1 

19  38.0 

959096 

0.0492 

3.31 

4.60 
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37  104 

9im29 

0.0983 

3.18 

4.36 

295    1 

I  42.7 

225 

14 

11  15  38.17 

15  57.41 

6    9  27.7 

7  19.1 

9^27023 

9.0957 

3.16 

4.35 

226    ] 

[  43.2 

226 

16 

11  90    6.15 

20  2543 

5  39  28.1 

37  18.1 

9J36921 

0.0960 

3.06 

4.31 

227    ] 

I  43.7 

227 

16 

11  24  33^ 

24  52i» 

6    9  19.3 

7    7.9 

9.26833 

0.1002 

ao6 

4.26 

228    1 

I  44.3 

228 

17 

11  29    0.40 

29  19.80 

4  39    2.0 

36  494 

9.26753 

0.1021 

3.06 

4^21 

229    1 

I  44.8 

229 

18 

11  33  26.78 

33  46iM 

4    8  37.0 

6  23.2 

9J96672 

0.1088 

3.01 

4.17 

230    1 

45.3 

230 

19 

a  37  52.68 

38  12^ 

3  38    5.1 

35  50.2 

9iW597 

ai054 

2.96 

4.11 

231    1 

45.8 

231 

90 

11  42  18.15 

42  37.73 

3    7  26.9 

5  11.0 

9J96531 

0.1067 

2.91 

4.08 

232    1 

46.3 

232 

21 

11  46  43.24 

47    2.89 

2  36  43.2 

34  26J3 

9.26471 

0.1081 

2.86 

3.99 

233    1 

46.8 

233 

99 

11  51    7.98 

51  27.69 

2    5  54.5 

3  36.6 

9i»415 

0.1091 

2.76 

3.90 

234    1 

I  47.3 

234 

23 

11  55  32.41 

55  52.18 

1  35    1.7 

32  4a0 

9ii6370 

0.1100 

2.68 

3.80 

235    1 

47.7 

235 

d« 

U  59  56.59 

60  1641 

1    4    54 

146.0 

9.26333 

0.1107 

2.59 

3.71 

236    1 

48.1 

236 

95 

12    4  20.56 

4  40.46 

0  33    6.3 

30  46.2 

9i26300 

0.1113 

2.38 

3.59 

237    1 

48.6 

237 

96 

12    8  44.36 

9    4.34 

+  0    2    4.9 

-0  lao 

9.26278 

0.1119 

2.16 

-3.16 

238    1 

49.1 

238 

27 

12  13    8.05 

13  28.10 

-  0  28  58.1 

31  19.8 

9iW267 

0.1120 

-2.16 

239    1 

49.5 

239 

98 

12  17  31.67 

17  51.80 

1    0    1.8 

2  24.2 

9^6252 

0.1121 

+1.38 

+3.16 

240    1 

50.0 

240 

99 

12  21  55ji3 

22  15.44 

1  31    5.5 

33  2a4 

9.26252 

0.1120 

1.68 

3.37 

241    1 

504 

241 

30 

.12  26  18.80 

26  39.08 

2    2   8.5 

4  31.9 

9J96950 

0.1118 

2.38 

3.62 

242    1 

50.8 

242 

3Gk 

12  30  42.40 

31    2.78 

*  2  33  1^.5 

35  34.3 

+9.2626!^ 

-0.1115 

+2.59 

+a82 

243    : 

51.3 

243 

44 
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D»7  0f 

Right  ABcension. 

Apparent  Deelinstfon. 

Log  fnetott. 

Log  Ite«er<3. 

MfltnSotar 

nmaoTMe- 

Hde. 
ml 
IMe 

Month. 

At 
MmnNoon. 

At 

TzuiBit. 

At 

Mean  Noon. 

At 

Tranalt. 

IBB.A. 

bBoe. 

InR.A. 

laDee. 

xidlan  Tnuiiift. 

of 
alt. 

d 
Septl 

h    m     t 
12  35    6.10 

m     s 
35  26.68 

«3°4'ld'.7 

^3^:9 

+95G290 

-0.1109 

+2.59 

+3.94 

d 
244 

h    m 
1  61J6 

d 
244 

2 

12  39  29.J)7 

39  50.55 

3  35    8.0 

37  32.7 

9.26313 

0.1101 

2.68 

3.99 

245 

1  52J3 

246 

3 

12  43  54.00 

44  14.69 

4    6    1.6 

8  26.8 

9.26339 

0.1093 

2.81 

4.04 

246 

1  62J6 

246 

4 

12  48  18iS 

48  39.01 

4  36  51.2 

39  16.5 

956377 

0.1083 

2.81 

4.13 

247 

1  535 

247 

5 

12  52  42.70 

53    3.57 

6    7  36.1 

10    1.4 

956421 

0.1071 

2.89 

4.19 

248 

1  53j6 

248 

6 

12  57    7.45 

57  28.44 

5  38  15.4 

40  40.8 

956473 

0.1056 

2.96 

452 

249 

1  54J 

249 

7 

13    1  32.53 

1  53.64 

6    8  48.2 

11  13.8 

956534 

0.1040 

2.96 

456 

260 

1  54£ 

250 

8 

13    5  58.00 

6  19.23 

6  39  14.0 

41  39.7 

9.26596 

0.1023 

3.01 

4.31 

251 

1  55.1 

251 

9 

13  10  23.86 

10  45.22 

7    9  32.1 

11  67.7 

9.26662 

0.1003 

3.04 

4.35 

252 

1  55J6 

252 

10 

13  14  50.15 

15  11.62 

7  39  41.7 

42    7.1 

959736 

0.0981 

3.10 

4.36 

253 

1  56j0 

253 

11 

13  19  16.91 

19  38.51 

8    9  42.0 

12    7.3 

9.26818 

0.0959 

3.10 

4.41 

254 

1  665 

254 

12 

13  23  44.19 

24    5.93 

8  39  32.6 

41  57.7 

9.26904 

0.0934 

3.14 

4.46 

255 

1  57j0 

S55 

13 

13  28  12.00 

28  33.88 

9    9  12.6 

11  37.4 

956994 

0.0908 

3.16 

4.47 

256 

1  575 

256 

14 

13  32  40.40 

33    2.42 

9  38  41.3 

41    6.8 

9.27089 

0.0879 

3.19 

450 

257 

1  68.0 

257 

15 

13  37    9.41 

37  31.59 

10    7  57.8 

10  22.0 

957189 

0.0648 

351 

4.53 

258 

1  58j6 

258 

16 

13  41  39.06 

42    1.41 

10  37    1.5 

39  26.3 

957299 

0.0616 

353 

453 

259 

1  595 

259 

17 

13  46    9.40 

46  31.93 

11    5  61.6 

8  16.0 

957414 

0.0780 

353 

456 

260 

1  WB 

260 

18 

13  50  40.47 

51    3.16 

11  34  27.5 

36  50.3 

957529 

0.0743 

358 

457 

261 

2    0.4 

261 

19 

13  55  12.27 

55  35.14 

12    2  48.4 

5  10.5 

9.27650 

0.0704 

359 

4.59 

262 

2    0.9 

262 

20 

13  59  44.86 

60    7.90 

12  30  63.5 

33  14.9 

957778 

O.0G62 

359 

4.61 

263 

2    15 

263 

21 

14    4  18.27 

4  41.49 

12  58  42.1 

1    2.8 

957907 

0.0619 

3.33 

4.62 

264 

2    2.1 

264 

22 

14    8  52.51 

9  15.98 

13  26  13.7 

28  33.6 

958044 

0.0673 

3.35 

4.65 

265 

2    2.7 

265 

23 

14  13  27.63 

13  51.23 

13  53  27.4 

55  46.4 

9.28187 

0.0524 

3.36 

4.66 

266 

2    3.3 

266 

24 

14  18    3.67 

18  27.46 

14  20  22.5 

22  40.7 

958335 

0.0474 

3.36 

4.68 

267 

2    4.0 

267 

25 

14  22  40.65 

23    4.67 

14  46  68.4 

49  1^.7 

958481 

0.0420 

3.37 

4.69 

266 

2    4.7 

266 

26 

14  27  18.58 

27  42.83 

15  13  14.3 

15  30.6 

9.1^8632 

0.0364 

3.38 

4.71 

269 

2    5.4 

269 

27 

14  31  57.49 

32  21.96 

15  39    9.5 

41  24.7 

958787 

0.0305 

3.41 

4.73 

270 

2  6a 

270 

28 

14  36  37.41 

37    2.11 

16    4  43.1 

6  67.1 

958948 

0.0243 

3.41 

4.74 

271 

2    6B 

271 

29 

14  41  18.37 

41  43.29 

16  29  64.4 

32    7.1 

9.29109 

0.0178 

3.41 

4.75 

272 

2    75 

272 

30 

14  46    0.37 

46  25.55 

16  54  42.8 

56  545 

959969 

0.0111 

3.41 

4.78 

273 

2    6.4 

273 

Oct,  1 

14  50  43.42 

51    8.86 

17  19    7.5 

21  17.6 

9.29433 

0.0037 

3.41 

4.78 

274 

2    95 

374 

2 

14  55  27.55 

56  53iJ5 

17  43    7.4 

45  16.1 

959600 

9.9962 

3.41 

4.79 

275 

2  IOjO 

275 

3 

15    0  12.76 

0  38.71 

18    6  41.9 

8  49.2 

959760 

9.9684 

3.41 

4.81 

276 

2  10£ 

276 

4 

15    4  59.03 

5  25.24 

18  29  50.6 

31  56.2 

959924 

9.9802 

3.43 

4.82 

277 

2  11j6 

277 

5 

15    9  46.39 

10  12.87 

18  52  32.5 

54  36.4 

9.30093 

9.9714 

3.42 

4.83 

278 

2  12.4 

278 

6 

15  14  34.87 

15    1.63 

19  14  46.7 

16  48.8 

9.30261 

9.9623 

3.41 

4.84 

279 

2  13J3 

279 

7 

15  19  24.45 

19  61.49 

19  36  32.6 

38  32.7 

9.30422 

9.9529 

3.41 

4.85 

260 

2  145 

280 

8 

15  24  15.10 

24  42.42 

19  57  49.8 

59  47.9 

9.30582 

9.9430 

3.41 

4.86 

261 

2  15.1 

281 

9 

15  29    6.82 

29  34.43 

20  18  37.4 

20  33.7 

9.30745 

9.9325 

3.40 

4.87 

282 

2  16.0 

2R2 

10 

15  33  59.63 

34  27.52 

20  38  64.6 

40  48.8 

9.30901 

9.9214 

3.40 

4.88 

283 

2  16.9 

283 

11 

15  38  63.48 

39  21.67 

20  68  40.3 

60  32.4 

9.31053 

9.9099 

3.40 

4.90 

284 

2  17:9 

264 

12 

15  43  48.36 

44  16.85 

21  17  64.4 

19  44.1 

9.31205 

9.8978 

3.38 

4.90 

265 

2  18J9 

2&S 

13 

15  48  44i26 

49  13.06 

21  36  36.0 

38  23.2 

9.31355 

9.8852 

3.38 

4.91 

266 

2  19J9 

266 

14 

15  53  41.17 

54  1057 

21  54  44.7 

56  29.4 

9.31504 

9.8719 

3.36 

4.91 

287 

2  20.9 

^ 

16 

15  58  39.08 

59    8.49 

22  12  19.7 

14    1.8 

9.31644 

9.8579 

3.35 

4.93 

268 

2  21J9 

288 

16 

16    3  37.94 

4    7.66 

22  29  20.4 

30  69.8 

9.31778 

9.8431 

3.36 

4.94 

280 

2  23.0 

269 

17 

16    8  37.72 

9    7.77 

22  45  46.0 

47  22.7 

9.31917 

9.8276 

3.33 

4.94 

290 

2  24.1 

290 

18 

16  13  38.44 

14    8.79 

23    1  36.0 

3    9.7 

9.32047 

9.8112 

3.29 

4.95 

291 

2  25.1 

291 

19 

16  18  40.04 

19  10.68 

23  16  49.8 

18  20.4 

9.32167 

9.7937 

356 

4.95 

292 

2  26.1 

292 

20 

16  23  42.45 

24  13.39 

23  31  26.6 

32  64.2 

9.32280 

9.7753 

359 

4.96 

293 

2  275 

293 

21 

16  28  45.64 

29  16.89 

23  46  26.1 

46  60.4 

9.32393 

9.7558 

358 

4.96 

294 

2  26.3 

294 

22 

16  83  49.60 

34  21.18 

23  58  47.8 

.60    8.8 

9.32510 

9.7355 

352 

4.97 

295 

2  29.4 

296 

23 

16  88  54.34 

39  2653 

24  11  31.5 

12  49.1 

9.32616 

•9.7136 

3.18 

4.98 

296 

2  305 

29b 

24 

16  43  69.80 

44  32.00 

24  23  36.4 

24  504 

9.32706 

9.6900 

3.14 

4.98 

297 

2  31j6 

297 

25 

16  49    6.90 

49  36.41 

24  35    1.7 

36  12.2 

9.32790 

9.6647 

3.13 

4.99 

296 

2323 

296 

26 

16  54  12.56 

64  45.39 

24  45  47.1 

46  53.9 

9.32874 

9.6379 

3.06 

4.99 

299 

2  34X» 

299 

27 

16  59  19.78 

50  52.92 

24  55  52.5 

66  65.4 

9.32950 

9.6090 

3.01 

4.99 

300 

2  355 

30O 

28 

17    4  27.50 

5    0.95 

25    6  17.5 

6  165 

9.33015 

95780 

2.93 

5.00 

301 

2  3a4 

301 

29 

17    9  35.65 

10    9.40 

25  14    1.8 

14  56.7 

9.33073 

95439 

2.83 

5.01 

302 

2  37.6 

302 

33 

17  14  44.17 

16  18.21 

25  22    4.7 

22  55.4 

9.33119 

95063 

2.68 

5.01 

303 

2363 

308 

31 

17  19  52.98 

20  27.31 

25  29  25.8 

30  12.3 

9.33151 

9.4652 

269 

5.01 

304 

2  40.0 

304 

11.  ,    .^. 

17  25    2.00 

26  36.61 

-«5  36    5.0 

36  47.0 

+9.33177 

-^.4193 

+2.46 

+5.01 

305 

2  415 

305 
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MODttl. 

Bi^t^Smkn. 

AppamatDeelinatkni. 

Iiog  Faefeort. 

Log  Ftetor  ts. 

Umb  Solar 

ThiwofMe- 

zldian  Transit. 

Sida- 
i«al 
Data 
of 
Tran. 
dt. 

At 
Mean  Noon. 

At 

TAnall. 

At 

MM&tfOQII. 

At 

TlUMlt. 

IbBJL. 

In  Dm. 

InR^. 

In  Dec 

d 
Not.  1 

h    la    8 
17  25    2.00 

26  36.61 

-25°  36'   ^'.0 

3d  47!o 

+9.33177 

-9.4193 

+2,46 

+5.01 

d 
305 

h    m 
2  415 

d 
305 

2 

17  30  11.18 

30  46.06 

25  42    2.0 

42  39.6 

9.33199 

9.3679 

+2.16 

5.01 

306 

2  424 

306 

3 

17  35  20.49 

35  55.64 

25  47  16.8 

47  49.9 

9.33213 

9.3098 

-2.16 

5.01 

307 

2  43.6 

307 

4 

17  40  29.87 

41    5.27 

25  51  49.4 

52  17.8 

9.33215 

9.2422 

2.53 

5.02 

308 

2  44.8 

306 

5 

17  45  39.19 

46  14.85 

25  55  39.4 

56    3.0 

9.33201 

9.1605 

2.76 

5.02 

309 

2  46.0 

309 

6 

17  50  48.36 

5124ii5 

25  58  46.3 

59    5.2 

9.33170 

9.0699 

2.86 

5.02 

310 

2  475 

310 

7 

17  55  57.28 

56  33.39 

26    1  10J3 

1  24.3 

9^130 

6.9291 

2.93 

5.01 

311 

2  464 

311 

8 

18    1    5.89 

142.22 

26    2  51.3 

3    0.4 

9.33083 

8.7442 

3.04 

5.02 

312 

2  49.6 

312 

9 

18    6  14.13 

6  50.68 

26    3  49.9 

3  53.9 

9.33026 

-8.4122 

3.11 

5.02 

313 

2  50.9 

313 

10 

18  11  21.91 

11  58.67 

26    4    5.8 

4    4.8 

9.32956 

+7.5898 

318 

5.01 

314 

2  52.1 

314 

U 

18  16  29.14 

17    6.08 

26    3  39.1 

3  33.1 

^.32874 

8.5183 

353 

5.02 

315 

2  535 

315 

12 

18  21  35.75 

22  12.85 

26    2  30i2 

2  19.0 

9.32776 

8.7969 

358 

bm 

316 

2  544 

316 

13 

18  26  41.64 

27  18.89 

26    0  38.7 

0  22i2 

9.32669 

8.9661 

3.33 

6.01 

317 

2  55.5 

317 

14 

18  31  46.74 

32  24.13 

25  58    4^ 

57  42.8 

932554 

9.0859 

3.36 

5.00 

318 

2  56.7 

318 

15 

18  36  50.96 

37  2849 

25  54  48J2 

54  21.2 

9.32423 

9.1785 

3.41 

5.00 

319 

2  57.8 

319 

16 

18  41  54.25 

42  31.86 

25  50  50.3 

60  17.9 

9.32274 

9J3544 

3.49 

5.00 

320 

2  66.9 

320 

17 

18  46  56.46 

47  34.15 

25  46  10.9 

45  33.1 

9.32117 

9.3191 

343 

5.00 

321 

3    0.0 

321 

18 

18  51  57.57 

52  35.36 

25  40  50.1 

40    6.8 

9.31958 

9.3754 

a47 

6.00 

322 

3    1.1 

322 

19 

18  56  57.55 

57  35.43 

25  34  48J2 

33  59.5 

9.31790 

9.4244 

3.50 

4.99 

323 

3    25 

323 

30 

19    1  66.32 

2  34.25 

25  28    5.9 

27  11.9 

9.31610 

9.4669 

3^ 

4.96 

324 

3    35 

324 

21 

19    6  53.79 

7  31.74 

25  20  43.7 

19  44.3 

9.31412 

9.5063 

3.56 

4.98 

325 

3    45 

325 

22 

19  11  49.84 

12  27.81 

25  12  42.0 

11  37iJ 

9.31195 

9.5422 

358 

4.96 

326 

3    55 

336 

23 

19  16  44.39 

17  22.37 

25    4    0.9 

2  50.7 

9.30967 

9.5747 

3-57 

4.96 

327 

3    65 

327 

24 

19  21  37.39 

22  15.36 

24  54  41.1 

53  25.5 

9.30739 

9.6045 

3.58 

4.95 

328 

3    75 

328 

25 

19  26  28.82 

27    6.77 

24  44  42.9 

43  21.9 

9.30504 

9.6323 

3.59 

4.95 

329 

3    8.1 

329 

26 

19  31  18.64 

31  56.56 

24  34    6.7 

32  40.4 

9.30255 

9.6583 

3j60 

4.94 

330 

3    9,0 

330 

27 

19  36    6.76 

36  44.62 

24  22  53.1 

21  21.6 

9.29992 

9.6819 

3j65 

4.94 

331 

3    9.9 

331 

28 

19  40  53.09 

41  30.87 

24  11    3.1 

9  26.4 

9.29711 

9.7034 

3.65 

4.93 
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2.25 
2.24 
2i23 
2.22 

2i20 
2.19 
2.17 
2.16 
2.14 

2.13 
2.11 
2.09 
2.07 
2.06 

2.04 
2.02 
2.00 
1.98 
1.96 

1.94 
-1.91 


-3J» 
3.25 
3.25 
3.24 
3.24 

3i24 
3iM 
3.24 
3i» 
3.23 

3.23 
3.23 
3.22 
3i22 
3i22 

3.21 
3i21 
3i» 
3i«) 
3.19 

3.19 
3.18 
3.18 
3.17 
3.17 

3.16 
3.16 
3.15 
3.14 
3.13 

3.13 
3.12 
3.11 
3.10 
3.09 

3.08 
3.07 
3.06 
3.05 
3.04 

3.03 
3.02 
3.01 
3.00 
2.99 

2.97 
2.96 
2.95 
2.93 
2.91 

2.90 
2.88 
2.86 
2.84 
2.82 

2.80 
2.78 
2.75 
2.72 
-2.67 
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Right  Ajoenaicm. 

Loff  GoeOeientof  t 

Log  Cotfld— t 

llMaSoUurTliiM 
of 

Side- 
nal 

MMldiHiTnniBlt. 

IMe. 

At 

SidereiaOh. 

At 

Tnnait. 

At 

BidMMlOh. 

At 

TniMlt. 

laKJL 

In  Deo. 

InlLA. 

XaD- 

d     h     m 
Sept.  1  13  19.6 

d 
245 

h 
0 

m    s 
6    9.35 

m    > 
5    9.33 

-§5Aid,7 

5^2^.8 

-7.5847 

-«.418 

-1.88 

2  13  15.6 

246 

0 

5    3.79 

6    8.77 

0  59    4.5 

59    4.6 

7.5686 

8.421 

1.85 

3  13  11.5 

247 

0 

4  58.18 

4  58.16 

0  59  42.6 

59  42.7 

7.5925 

8.424 

1.81 

4  13    7.5 

248 

0 

4  52.52 

4  52.50 

1    0  20.9 

0  21.0 

7.5959 

8.427 

1.77 

5  13    3.5 

249 

0 

4  46.82 

4  46.80 

1    0  50.5 

0  59.6 

7.5090 

8.429 

-1.72 

6  12  59^ 

250 

0 

4  41.08 

4  41.06 

1    1  38.3 

1  38.4 

7.6020 

8.431 

7  12  55.4 

251 

0 

4  35.31 

4  3559 

1    2  17Jai 

2  17.3 

7.6050 

8.433 

8  12  51.4 

252 

0 

4  29.50 

4  29.48 

1    2  56.3 

2  56.4 

7.6077 

8.435 

9  12  47.4 

253 

0 

4  23.65 

4  23.63 

1    3  35.6 

3  35.7 

7.6099 

8.436 

10  12  43.4 

254 

0 

4  17.77 

4  17.75 

1    4  15.0 

4  15.1 

7.6121 

8.438 

11  12  39.3 

255 

0 

4  11.86 

4  11.85 

1    4  54.6 

4  54.7 

7.6143 

8.440 

12  12  35.3 

256 

0 

4    5.92 

4    5.91 

1    5  34.3 

5  34.4 

7.6165 

8.441 

13  12  31.3 

257 

0 

3  59.96 

3  59.95 

1    6  14.1 

6  145 

7.6183 

8.442 

14  12  27.3 

258 

0 

3  53.96 

3  53.97 

1    6  54.0 

6  54.1 

7.6198 

8.443 

15  12  235 

259 

0 

3  47.97 

3  47.96 

1    7  34.0 

7  34.1 

7.6212 

8.444 

16  12  19.2 

260 

0 

3  41.94 

3  41.93 

1    8  14.0 

8  14.1 

7.6223 

8.444 

17  12  155 

261 

0 

3  35.90 

3  35.89 

1    8  54.1 

8  545 

7.6230 

8.445 

18  12  115 

262 

0 

3  29.85 

3  29.84 

1    9  345 

9  34.3 

7.6238 

8.445 

19  12    7.1 

263 

0 

3  23.79 

3  23.78 

1  10  14.3 

10  14.4 

7.6245 

8.445 

20  12    3.1 

264 

0 

3  17.72 

3  17.71 

1  10  54.4 

10  54.5 

7.6252 

8.445 

21  11  59.1 

265 

0 

3  11.64 

3  11.63 

1  11  34.5 

11  34.6 

7.6255 

8.445 

22  11  55.1 

266 

0 

3    5.56 

3    5.55 

1  12  14.6 

12  14.7 

7.6259 

8.444 

23  11  51.0 

267 

0 

2  59.47 

2  59.46 

1  12  54.6 

12  54.7 

7.6262 

8.444 

24  11  47.0 

268 

0 

2  53.38 

2  53.37 

1  13  34.6 

13  34.7 

7.6262 

8.443 

+1.72 

+2.68 

25  11  43.0 

269 

0 

2  47.29 

2  4758 

1  14  14.5 

14  14.6 

^  7.6259 

8.442 

1.77 

2.72 

26  11  39.0 

270 

0 

2  41.21 

2  41.20 

1  14  54.3 

14  54.4 

7.6252 

8.441 

1.81 

2.75 

27  11  34.9 

271 

0 

2  35.14 

2  35.13 

1  15  34.0 

15  34.1 

7.6245 

8.440 

1.85 

2.77 

28  11  30.9 

272 

0 

2  29.07 

2  29.06 

1  16  13.6 

16  13.7 

7.6238 

8.439 

1.88 

2.79 

29  11  26.9 

2r3 

0 

2  23.02 

2  23.01 

1  16  53.1 

16  535 

762:« 

8.437 

1.91 

2.62 

30  11  22.8 

274 

0 

2  16.96 

2  16.97 

1  17  32.4 

17  32.5 

7.6219 

8.435 

1.94 

2.84 

Oct.   1  11  18.8 

275 

0 

2  10.96 

2  10.95 

1  18  11.5 

18  11.6 

7.6205 

8.433 

1J97 

2J86 

2  11  14.8 

276 

0 

2    4.96 

2    4.95 

1  18  50.5 

18  50.5 

7.6190 

8.431 

2.00 

2.88 

3  11  10.7 

277 

0 

1  58.98 

1  58.97 

1  19  29.3 

19  29.3 

7.6172 

8.429 

2.02 

2.90 

4  11    6.7 

278 

0 

1  53.03 

1  53.02 

1  20    7.8 

20    7.8 

7.6151 

8.426 

2.04 

2.92 

5  11    2.6 

279 

0 

1  47.11 

1  47.10 

1  20  46.1 

20  46.1 

7.6129 

8.423 

2.06 

2^4 

6  10  58.6 

280 

0 

1  4151 

1  41.20 

1  21  245 

21  245 

7.6106 

8.420 

2.08 

2.96 

7  10  54.6 

281 

0 

1  35.34 

1  35.33 

1  22    2.0 

22    2.0 

7.6084 

8.417 

2.10 

8J9e 

8  10  50.6 

282 

0 

1  29.51 

1  29.50 

1  22  39.5 

22  39.5 

7.60G8 

8.414 

2.12 

3.00 

9  10  46.5 

283 

0 

1  23.71 

1  23.70 

1  23  16.7 

23  16.7 

7.6035 

8.411 

2.14 

3.01 

10  10  42.5 

284 

0 

1  17.94 

1  17.93 

1  23  53.7 

23  53.7 

7.6005 

8407 

2.15 

3.08 

11  10  38.5 

285 

0 

1  12.22 

1  1251 

1  24  30.3 

24  30.3 

7.5975 

8.403 

2.17 

3.04 

12  10  34.5 

286 

0 

1    6.55 

1    6.54 

125    6.6 

25    6.6 

7.5940 

8.399 

2.18 

3.05 

13  10  30.4 

287 

0 

1    0.93 

1    0.92 

1  25  42.5 

25  42.5 

75902 

8.395 

250 

3.06 

14  10  26.4 

288 

0 

0  55.35 

0  55.34 

1  26  18.1 

26  18.1 

75863 

8.391 

251 

^xn 

15  10  22.4 

289 

0 

0  49.82 

0  49.82 

1  26  53.3 

26  53.3 

75824 

6.386 

253 

ao6 

16  10  18.4 

290 

0 

0  44.34 

0  44.34 

127  28.1 

27  28.1 

7.5780 

8.381 

254 

3.09 

17  10  14.3 

291 

0 

0  38.92 

0  38.92 

1  28    2.5 

28    2.5 

75732 

8.376 

255 

aio 

18  10  10.3 

292 

0 

0  33.56 

0  33.56 

1  28  36.4 

28  36.4 

7.5663 

8.370 

256 

3.11 

19  10    6.3 

293 

0 

0  2855 

0  2855 

1  29    9.9 

29    9.9 

7.5634 

6.364 

257 

3.12 

20  10    2.3 

294 

0 

0  23.00 

0  23.00 

1  29  43.0 

29  43.0 

7.5564 

8.358 

29R 

3L13 

21    9  68.2 

295 

0 

0  17.82 

0  17.82 

1  30  15.6 

30  15.6 

7.5534 

8.352 

259 

3^4 

22    9  54.2 

296 

0 

0  12.70 

0  12.70 

1  30  47.8 

30  47.8 

754T9 

8.346 

2.30 

3J5 

23    9  50.2 

297 

0 

0    7.65 

0    7.65 

1  31  19.6 

31  19.5 

7.5416 

8.339 

2.31 

3J6 

24    9  465 

298 

0 

0    2.66 

0    2.66 

1  31  50.7 

31  50.7 

75357 

8.332 

582 

3.17 

25    9  425 

299 

23  59  57.75 

59  57.76 

1  32  21.3 

32  21.3 

7.5295 

8.324 

2JS 

S.18 

26    9  385 

300 

23  59  52.90 

59  52.90 

1  82  51.4 

32  51.4 

7.5232 

8.316 

2^ 

3a8 

27    9  345 

301 

23  59  48 13 

59  48.13 

1  83  21.0 

33  21.0 

75165 

8.306 

2.35 

3a9 

28    9  30.1 

302 

23  59  43.44 

59  43.44 

1  33  50.0 

33  50.0 

7.5091 

8.300 

2.86 

330 

29    9  26.1 

303 

23  59  38.83 

59  38.83 

1  34  18J> 

34  185 

75015 

8592 

2.87 

ZSl 

30    9  22.1 

304 

23  59  3459 

59  3459 

1  84  46.5 

34  46.5 

7.4936 

8584 

2.37 

3^ 

31    9  18.1 

305 

23  59  29.84 

59  29.84 

1  85  13.9 

35  13i) 

7.4860 

8575 

2.88 

3.22 

32    9  14.1 

306 

23  69  25.47 

59  25.47 

-  1  85  40.7 

35  40.7 

-7.4776 

-6565 

+8.88 

+aj» 
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Bighl^AMmaton. 

Log  Coefficient  oft 
in^dexeal  BUnotei. 

Log  Coefficient   1 
of<^            1 

IfiMn  Bolar  Time 
of 

Sidft- 

MeikUMiTnuisit. 

Date. 

At 

At 

At 

At 

InR.A. 

In  Dee. 

In  B  A 

In  Dee. 

BidwealOh. 

Tnotit. 

sidMMaoh. 

Tsuialt. 

Nov.  1 

h     m 
9  14.1 

d 
306 

h    m     8 
23  59  25.47 

59  25.47 

-{d4h 

3^  40.7 

-7.4776 

-8565 

+2.38 

+3.22 

2 

9  10.1 

307 

23  59  21.19 

59  21.19 

1  36    6.9 

36    6.9 

7.4684 

8.255 

2.39 

3.23 

3 

9    6.1 

308 

23  59  16.99 

59  16.99 

1  36  32.4 

36  32.4 

7.4591 

8.245 

2.39 

3.23 

4 

9    2.1 

309 

23  59  12.89 

59  12.89 

1  36  57.4 

36  57.4 

7.4496 

8.234 

2.40 

354 

5 

8  581 

310 

23  59    8.88 

59    8.88 

1  37  21.7 

37  21.7 

7.4398 

8.222 

2.40 

354 

6 

8  64.1 

311 

23  59    4.96 

59    4.96 

1  37  46.3 

37  45.3 

7.4293 

8.210 

2.41 

355 

7 

8  50.1 

312 

23  59    1.14 

59    1.14 

1  38    8.3 

38    8.3 

7.4179 

8.197 

2.41 

355 

8 

8  46.1 

313 

23  58  57.42 

58  57.42 

1  38  30.6 

38  30.6 

7.4063 

8.183 

2.42 

356 

9 

8  42.1 

314 

23  58  53.80 

58  53.80 

1  38  525 

38  525 

7.3943 

8.169 

2.42 

3.26 

10 

8  38.1 

315 

23  58  5057 

58  5057 

1  39  13.1 

39  13.1 

7.3819 

8.155 

2.43 

357 

11 

8  34.1 

316 

23  58  46.84 

58  46.84 

1  39  33.4 

39  33.4 

7.3692 

8.140 

2.43 

357 

12 

8  30iJ 

317 

23  58  43.52 

58  43.52 

1  39  53.0 

39  53.0 

7.3555 

8.126 

2.44 

357 

13 

8  265 

318 

23  58  40.31 

58  40.31 

1  40  11.9 

40  11.9 

7.3413 

8.109 

2.44 

358 

14 

8  225 

319 

23  58  3750 

58  3750 

1  40  30.1 

40  30.1 

7.3273 

8.092 

2.44 

358 

15 

8  185 

320 

23  58  34.19 

58  34.19 

1  40  47.5 

40  475 

7.3121 

8.073 

2.45 

3.28 

16 

8  14.2 

321 

23  58  3159 

58  31.29 

1  41    45 

41    45 

75957 

8.054 

2.45 

358 

17 

8  105 

322 

23  58  28.50 

58  28.50 

1  41  20.1 

41  20.1 

7.2786 

8.034 

2.45 

3.29 

18 

8    6.3 

323 

23  58  25.82 

58  25.82 

1  41  35.3 

41  35.3 

7.2599 

8.013 

2.46 

3.29 

19 

8    2.3 

324 

23  58  23.26 

58  2356 

1  41  49.8 

41  49.8 

754C4 

7.991 

2.46 

3.29 

20 

7  58.3 

325 

23  58  20.81 

58  20.81 

1  42    3.5 

42    3.5 

75209 

7.C66 

2.46 

359 

21 

7  54.3 

326 

23  58  18.47 

58  18.47 

1  42  16.4 

42  16.4 

7.2005 

7.940 

2.46 

359 

22 

7  50.4 

327 

23  58  16.24 

58  1654 

1  42  28.6 

42  28.6 

7.1791 

7.913 

2.47 

3.30 

23 

7  46.4 

328 

23  58  14.13 

58  14.13 

1  42  40.0 

42  40.0 

7.1565 

7.883 

2.47 

3.30 

24 

7  42.4 

329 

23  58  12.13 

58  12.13 

1  42  60.6 

42  50.6 

7.1288 

7.850 

2.47 

3.30 

25 

7  38.5 

330 

23  58  10.25 

58  1055 

1  43    0.4 

43    0.4 

7.1017 

7.815 

2.47 

3.30 

26 

7  34.5 

331 

23  58    8.49 

58    8.49 

1  43    9.4 

43    9.4 

7.0720 

7.776 

2.48 

3.30 

27 

7  30.5 

332 

23  68    6.85 

58    6.86 

1  43  17.6 

43  17.6 

7.0403 

7.734 

2.48 

3.30 

28 

7  26.6 

333 

23  58    5.33 

58    5.33 

1  43  26.0 

43  25.0 

7.0060 

7.687 

2.48 

3.30 

29 

7  22.6 

334 

23  58    3.93 

58    3.93 

1  43  31.6 

43  31.6 

6.9687 

7.634 

2.48 

3.30 

30 

7  18.6 

335 

23  58    2.65 

58    2.65 

1  43  37.4 

43  37.4 

6.9280 

7.574 

2.48 

3.30 

Dec.  1 

7  14.7 

336 

23  58    1.49 

58    1.49 

1  43  42.3 

43  42.3 

6.8819 

7.504 

2.48 

3.30 

2 

7  10.7 

337 

23  58    0.46 

58    0.46 

1  43  465 

43  465 

6.8293 

7.416 

2.48 

3.30 

3 

7    6.8 

338 

23  57  59.55 

57  59.55 

1  43  49.8 

43  49.8 

6.7695 

7.304 

2.49 

3.30 

4 

7    2.8 

339 

23  57  58.77 

57  58.77 

1  43  52.3 

43  52.3 

6.7001 

7.164 

2.49 

3.30 

5 

6  58.9 

340 

23  57  58.11 

57  58.11 

1  43  64.0 

43  54.0 

6.6161 

6.955 

2.49 

3.30 

6 

6  54.9 

341 

23  67  57.57 

57  57.57 

1  43  64.9 

43  54.9 

6.6109 

-6.495 

2.49 

3.30 

7 

6  51.0 

342 

23  57  57.17 

57  57.17 

1  43  54.9 

43  54.9 

6.3756 

+6.444 

2.49 

3.30 

8 

6  47.1 

343 

23  57  56.89 

57  56.89 

1  43  64.1 

43  64.1 

6.1781 

6.938 

2.49 

3.30 

9 

6  435 

344 

23  57  56.74 

57  56.74 

1  43  52.4 

43  52.4 

-5.8054 

7.164 

2.49 

3.30 

10 

6  395 

345 

23  57  56.71 

57  56.71 

1  43  49.9 

43  49.9 

+5.3857 

7.304 

2.49 

3.30 

11 

6  35.3 

346 

23  57  56.81 

57  56.81 

1  43  46.6 

43  46.6 

6.0591 

7.416 

2.49 

3.30 

12 

6  31.4 

347 

23  57  57.04 

57  57.04 

1  43  42.4 

43  42.4 

6.3114 

7.504 

2.49 

359 

13 

6  27.4 

348 

23  57  57.40 

57  57.40 

1  43  37.4 

43  37.4 

6.4700 

7.574 

2.48 

359 

14 

6  23.5 

349 

23  57  57.89 

57  57.89 

1  43  31.6 

43  31.6 

6.5859 

7.637 

2.48 

3.29 

15 

6  19.6 

350 

23  57  58.50 

57  58.50 

1  43  24.9 

43  24.9 

6.6741 

7.693 

2.48 

3.29 

16 

6  15.7 

351 

23  57  5954 

57  5954 

1  43  17.4 

43  17.4 

6.7447 

7.739 

2.48 

359 

17 

6  11.8 

352 

23  58    0.10 

58    0.10 

1  43    9.1 

43    9.1 

6.8077 

7.781 

2.48 

3.29 

18 

6    7.9 

353 

23  58    1.09 

58    1.09 

1  43    0.0 

43    0.0 

6.8649 

7.819 

2.48 

3.29 

19 

6    4.0 

354 

23  58    251 

58    251 

1  42  60.1 

42^50.1 

6.9154 

7.856 

2.48 

359 

20 

6    0.1 

355 

23  58    3.45 

58    3.45 

1  42  39.3 

42  39.3 

6.9589 

7.891 

2.48 

359 

21 

5  56.1 

356 

23  58    4.83 

58    4.83 

1  42  27.7 

42  27.7 

7.0000 

7.921 

2.48 

3.29 

22 

5  525 

357 

23  58    6.33 

58    6.33 

1  42  15.3 

42  15.3 

7.0347 

7.949 

2.48 

358 

23 

5  48.3 

358 

23  58    7.95 

58    7.96 

1  42    2.1 

42    2.1 

7.0682 

7.975 

2.48 

358 

24 

5  44.4 

359 

23  58    9.70 

68    9.70 

1  41  48.1 

41  48.1 

7.0993 

8.000 

2.48 

358 

25 

5  40.5 

360 

23  58  11.57 

58  n.57 

1  41  335 

41  335 

7.1283 

8.023 

2.48 

358 

26 

5  36.6 

361 

23  58  1357 

58  1357 

1  41  17.6 

41  17.6 

7.1555 

8.046 

2.48 

358 

27 

5  32.7 

362 

23  58  15.69 

58  15.69 

1  41     15 

41    15 

7.1811 

8.067 

2.48 

358 

28 

5  28.8 

363 

23  58  17.94 

58  17.94 

1  41  43.9 

41  43.9 

75061 

8.088 

2.47 

3.27 

29 

5  24.9 

364 

23  58  20.32 

58  30.32 

1  40  25.8 

40  25.8 

75290 

8.108 

2.47 

357 

30 

5  21.0 

365 

23  68  22.82 

58  22.82 

1  40    6.9 

40    6.9 

7.2507 

8.127 

2.47 

357 

31 

5  17.1 

366 

23  68  25.45 

58  25.46 

1  39  475 

39  475 

7.2714 

8.145 

2.47 

3.27 

1           32 

5  135 

367 

23  68  2850 

58  28.20 

-  1  39  26.7 

39  26.7 

+75911 

+8.161 

+2.47 

+357 

48 
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Oh. 

HORIZONTAL  PARALLAXES. 

VERTICAL  SratlDIAMSTBR. 

SID.  TIME  OF  SEHnDTAMETEB 
PABSUie  THE  MERIDIAN. 

R{<1ahm1 

Diuereu 
Date. 

S 

? 

i 

S 

9 

S 

5 

? 

<J 

d 

1 

4'.65 

6!37 

€(!50 

2^59 

6'!34 

3!85 

019 

0.46 

0*56    1 

6 

6.39 

6.26 

6.30 

2.49 

652 

3.72 

0.18 

0.45 

055 

11 

6.22 

6.14 

6.12 

2.42 

6.11 

3.61 

0.18 

0.44 

054 

16 

6.11 

6.03 

5.94 

2.38 

6.00 

a5i 

0.17 

0.43 

053 

21 

6.06 

5.93 

5.77 

2.36 

5.90 

3.41 

0.17 

0.43 

053 

26 

6.06 

5.84 

5.61 

2.36 

5.81 

3.31 

0.17 

0.43 

052 

31 

6.13 

5.75 

5.46 

2.38 

5.72 

3.22 

0.17 

0.41 

051 

36 

6J29 

5.67 

5.31 

2.44 

5.64 

3.14 

0.17 

0.40 

051     ' 

41 

6.55 

6.60 

5.18 

2.55 

5.57 

3.06 

0.17 

0.40 

051 

46 

6.99 

5.53 

5.05 

2.73 

5.50 

2.98 

0.18 

0.39 

050 

51 

7.69 

5.46 

4.92 

2.98 

5.44 

2.91 

050 

0.38 

050 

56 

8.72 

5.40 

4.81 

3.38 

5.38 

2.83 

053 

0.37 

0.19 

61 

10.14 

5.34 

4.71 

3.94 

5.32 

2.77 

056 

0.37 

0.19 

66 

11.81 

559 

4.61 

4.59 

656 

2.71 

0.31 

0.36 

0.18 

71 

13.33 

5J25 

4.51 

6.19 

652 

2.66 

0.35 

0.35 

0.18    1 

76 

14.14 

5.20 

4.41 

5.50 

6.17 

2.60 

0.36 

0^ 

0.18 

81 

14.01 

5.15 

4.32 

6.45 

5.13 

2.55 

0.36 

0.34 

0.18 

86 

13.20 

5.12 

4.24 

5.14 

6.09 

2.50 

0.34 

0.34 

0.18 

91 

12.15 

5.08 

4.16 

4.73 

5.06 

2.46 

0.32 

0.34 

0.17 

96 

11.11 

5.06 

4.09 

4.32 

5.03 

2.41 

0.29 

0.34 

0.17 

101 

10.17 

5.03 

4.02 

3.95 

5.01 

2.37 

056 

0.33 

0.17 

106 

9.35 

5.01 

3.95 

3.63 

4.99 

2.33 

054 

0.34 

0.17 

111 

8.64 

4.99 

3.89 

3.36 

4.97 

259 

052 

0.34 

0.17 

116 

8.04 

4.98 

3.83 

3.12 

4.96 

2.26 

051 

0.34 

0J6 

121 

7.53 

4.97 

3.77 

2.93 

4.94 

2.22 

050 

0.34 

0.16 

126 

7.10 

.    4.96 

3.72 

2.76 

4.93 

2.19 

0.19 

0.34 

0.16 

131 

6.78 

;    4t06 

3.67 

2.63 

4.93 

2.16 

0.18 

0.35 

0.16 

136 

6.57 

•  4.96 

3.62 

2.55 

4.93 

2.14 

0.18 

0.35 

0.16 

141 

6.49 

4.96 

3.58 

2.53 

4.94 

2.11 

0.18 

0.35 

0.15 

146 

6.60 

4.97 

3.54 

2.57 

4.95 

2.08 

0.19 

0.36 

0.15 

151 

6.87 

4.98 

3.50 

2.68 

4.96 

2.06 

050 

0.36 

0.15 

156 

7.31 

4.99 

3.47 

2.85 

4.98 

2.04 

051 

0.36 

0.15 

161 

7.90 

5.02 

3.44 

3.08 

6.00 

2.02 

053 

0.36 

0.15 

166 

8.63 

5.06 

3.41 

3.36 

6.03 

2.00 

055 

0.37 

0.14 

171 

9.47 

5.09 

3.38 

3.68 

6.06 

1.99 

057 

0.37 

0.14 

176 

10.43 

5.12 

3.35 

4.06 

5.10 

1.97 

059 

0.37 

0.14 

181 

11.49 

5.17 

3.33 

4.48 

6.14 

1.96 

0.32 

057 

0.14 

186 

12.62 

5.22 

3.31 

4.92 

5.19 

1.95 

0.34 

0.37 

0J4 

191 

13.70 

6i27 

3i» 

5.34 

554 

1.94 

0.37 

0.37 

0.14 

196 

14.50 

5.32 

357 

5.64 

559 

1.93 

0.39 

0.37 

0.14 

201 

14.76 

5.38 

3.25 

5.74 

6.36 

1.92 

0.40 

0.37 

0.13 

206 

14J25 

5.45 

3.24 

5.54 

6.43 

1.91 

0.38 

0.37 

0.13 

211 

13.07 

5.53 

3.23 

5.08 

5.50 

1.90 

0.35 

0.38 

0.13 

216 

11.54 

5.61 

3.22 

4.49 

6.58 

1.90 

0.31 

0.38 

0.13 

221 

10.02 

5.70 

352 

3.89 

5,66 

1.89 

057 

0.38 

0.13 

226 

8.70 

5.79 

3.21 

3.38 

6.76 

1.89 

054 

0.39 

0.13 

231 

7.69 

5.89 

3.21 

2.99 

6.87 

1.89 

051 

0.39 

0^3 

236 

6.99 

5.99 

3.21 

2.72 

5.96 

1.89 

0.19 

0.40 

oa3 

341 

6.55 

6.11 

351 

2.55 

6.09 

1.89 

0.18 

041 

0J3 

246 

6.30 

6SU 

351 

2.46 

651 

1.89 

0.17 

0.42 

0.13 

251 

6.19 

6.38 

352 

2.41 

6.35 

1.89 

0.16 

0.43 

0.13 

256 

6.17 

6.53 

352 

2.40 

6.49 

1.89 

0.16 

0.44 

0.13 

261 

6.22 

6.68 

353 

2.43 

6.64 

1.90 

0.16 

0.45 

0.13 

266 

6.34 

6.83 

354 

2.47 

6.80 

1.91 

0.17 

0.47 

0.13 

271 

6.51 

7.01 

3.25 

2.53 

6i)8 

1.92 

0.17 

0.49 

0.13 

276 

6.75 

7.20 

3.27 

2.63 

7.17 

1.92 

0.18 

0.51 

0.13 

281 

7.07 

7.41 

359 

2.76 

7.37 

1.94 

0.19 

053 

0.13 

286 

7.50 

7.63 

3.31 

2.92 

7.58 

1.96 

051 

0.54 

0.13     ! 

291 

8.06 

7.85 

3.33 

3.14 

7.81 

1.96 

052 

0.57 

0.13 

296 

8.80 

8.10 

3.35 

3.43 

8.06 

1.96 

055 

0.59 

0.13     i 
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TXRTIOAL  HmnPTAMKTMl, 

8n>.  TIMS  OF  SEMIDIAMETBR     1 
PAfiSIMa  THE  MERIDIAN.         I 

flM^ffffl 

Dftte. 

5 

9 

i 

tf 

9 

i 

S 

9 

(J 

d 
301 

9':77 

8'!37 

3I38 

3J81 

^M 

1-97 

o'.28 

0.61 

013 

306 

10.98 

8.66 

3.41 

4i» 

8.62 

2.01 

0.31 

0.64 

0.13 

311 
316 

12.17 

8.96 

3.44 

4.74 

8.94 

2.03 

0.34 

0.66 

0.14 

12.61 

a35 

3.48 

4.91 

9.30 

2.05 

0.34 

0.69 

0.14 

321 

11.84 

9.73 

3.52 

4.60 

9.69 

2.07 

0.31 

0.72 

0J4 

326 

10.40 

10.15 

3.56 

4.05 

10.10 

2.09 

057 

0.74 

0.14 

331 

9.05 

10.60 

3.60 

3.53 

10.55. 

2.12 

OiM 

0.77 

0.14 

336 

8.04 

11.11 

3.64 

3.13 

11.05 

2.15 

Oi21 

0.80 

0.15 

341 

7.33 

11.68 

3.69 

2.85 

11.61 

2.18 

OSX> 

0.83 

0.15 

346 

6.85 

12.29 

3.74 

2.66 

12.23 

2J^ 

0.19 

0.86 

0.15 

351 

6.50 

12.97 

3.79 

2^ 

12.92 

2.24 

0.18 

0.91 

0.16 

356 

6.26 

13.75 

3.85 

2.43 

13.69 

2.28 

0.18 

0.96 

0.16 

361 

6.10 

14.61 

3.91 

2.38 

14.53 

2.31 

0.17 

1.01 

0.16 

366 

6.01 

15.55 

3.98 

2.33 

15.44 

2.35 

0.17 

1.06 

0.17 

Dftte. 

J^ 

h 

& 

^ 

h 

6 

J^ 

h 

6 

d 
1 

i'M 

0l98 

0*46 

20'!89 

^.'94 

/.81 

IA9 

om 

0.13 

11 

1.90 

1.00 

0.46 

21.35 

9.09 

1.80 

1.52 

0.61 

0.13 

21 

1.93 

1.01 

0.46 

21.72 

9.21 

1.78 

1.55 

0.62 

0.13 

31 

1.95 

1.02 

0.45 

21.94 

9.30 

1.77 

1.57 

0.63 

0.13 

41 

1.96 

1.03 

0.45 

22.02 

9.36 

1.75 

1.58 

0.63 

0.13 

51 

IJdS 

1.03 

0.45 

21.93 

9.3^ 

1.74 

1.57 

0.64 

0.12 

61 

1.94 

1.03 

0.44 

21.70 

9.39 

1.72 

1.56 

0.64 

0.12 

71 

1.91 

1.03 

0.44 

21.33 

9.36 

1.71 

1.54 

0.64 

0.12 

81 

1.87 

1.02 

0.44 

20  J6 

9.29 

1.70 

1.51 

0.63 

0.12 

91 

1.82 

1.01 

0.44 

20.33 

9.19 

1.68 

1.47 

0.63 

0.12 

101 

1.77 

1.00 

0.43 

19.76 

9.07 

1.67 

1.43 

0.62 

0.12 

111 

1.71 

0.99 

0.43 

19.17 

8.93 

1.66 

1.39 

0.61 

0.12 

121 

1.66 

0.97 

0.43 

18.60 

8.78 

1.66 

1.34 

0.60 

0.12 

131 

1.61 

0.95 

0A2 

18.05 

8.62 

1.65 

1.30 

0.59 

0.12 

141 

1.56 

0.93 

0.42 

17.53 

8.46 

1.65 

IJ26 

0.58 

0.12 

151 

1.52 

0.92 

0.42 

17.06 

8.31 

1.65 

1SS2 

057 

0.12 

161 

1.48 

0.90 

0.43 

16.63 

8.17 

1.66 

1.19 

0.56 

0.12 

171 

1.45 

0.89 

0.43 

16ii5 

8.04 

1.66 

1.16 

0.55 

0.12 

181 

1.42 

0.87 

043 

15.92 

7.92 

1.67 

1.13 

054 

0.12 

191 

1.40 

0.86 

0.43 

15j64 

7.82 

1.68 

1.11 

0.53 

0.12 

.    201 

1.38 

0.85 

0.44 

1541 

7.73 

1.69 

1.09 

0.53 

0.12 

211 

1.36 

0.84 

0.44 

15SU 

7.66 

1.70 

1.08 

052 

0.13 

221 

1.35 

0.84 

0.44 

15.11 

7.61 

1.71 

1.07 

0.52 

0.13 

231 

1.34 

0.83 

0.44 

15.03 

7.57 

1.72 

1.06 

051 

0.13 

241 

1.34 

0.83 

0.45 

14.99 

7^ 

1.73 

1.05 

0.51 

0.13 

251 

1.34 

0.83 

0.45 

15.01 

7.54 

1.74 

1.05 

051 

0.13 

261 

1.35 

0.83 

0.45 

15.08 

7.55 

1.76 

1.05 

0.51 

0.13 

271 

1.36 

0.84 

0.45 

15.19 

7.58 

1.78 

1.06 

0.51 

0.13 

281 

1.37 

0.84 

0.46 

15.35 

7.63 

1.79 

1.07 

0.51 

0.13 

291 

1.39 

0.85 

0.46 

15.57 

7.70 

1.80 

1.08 

0.52 

0.13 

301 

1.41 

0.85 

0.46 

15.84 

7.78 

1.81 

1.10 

052 

0.13 

311 

1.44 

0.86 

0.47 

16.16 

7.88 

1.82 

1.12 

053 

0.13 

321 

1.48 

0.87 

0.47 

16.53 

8.00 

1.83 

1.15 

053 

0.13 

331 

1.52 

0.88 

0.47 

16.96 

8.13 

1.83 

1.18 

054 

0.13 

341 

1.56 

0.90 

0.47 

17.43 

636 

1.83 

151 

0.55 

0.13 

351 

1.60 

0.92 

0.47 

17.95 

8.40 

1.83 

154 

0.56 

0.13 

361 

1.65 

0.94 

0.47 

1850 

8.55 

1.82 

158 

0.57 

0.13 

zn 

1.71 

0.95 

0.47 

19.09 

8.71 

1.82 

1.32 

0.58 

0.13 
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3.0 
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X. 


+.1936821 
.202*^96 
.2108017 
J21 93379 
J2278573 

+.2363594 
JSM48434 

.2533087 
Ja617547 

.2701806 

+.2785a59 
.2869698 
i2953315 
.3036705 
.3119859 

+.3202773 
.32a5437 
.3367846 
.3449991 
.3531872 

+.3613476 
.3694797 
.3775827 
.3856562 
.3936994 

+.4017117 
.4096924 
.4176409 
.4^>5o66 
.4334389 

+.4412870 
.44910a5 
.4568786 
.4646208 
.4723265 

+.4799951 
.4876261 
.4952189 
.5027731 
J>102880 

+.5177632 
.5251981 
.5325922 
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.5472556 

+.5545238 
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.5831621 
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7977 
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.8735890 
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5934 
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5056 

.8673233 

3499 

—.8650991 

1264 

.8628073 

8353 

.8604482 

4770 

.8580218 

0513 

.8555282 

5585 

—.8529677 

9987 

.8503405 

3723 

.8476467 

6792 

.8448867 

9200 

.8420606 

0946 

—.8391687 

2035 

.8362112 

2467 

.8331884 

2247 
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—.8237305 
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.8204491 
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.8136946 

7354 
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2636 
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4715 

.7957049 

7496 

.7919207 

9662 

—.7880751 
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.7841686 

2157 

.7802016 

2495 

.7761742 

2229 

.7720869 

1364 

—.7679401 

9905 

.7637341 

7a53 

.75!)4691 

5212 

7551466 

1985 

.7507640 

8177 

—.7463245 

3790 

.7418274 

8828 

.7372731 

3294 

.7326621 

7193 

.7279947 

KK>28 

—.7232712 

3302 

.7184919 

5517 

.7136571 

7178 

.7087675 

8290 

.7038232 

8856 

— je9eH246 

8878 

.6937721 

8362 
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7309 
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5725 

6782945 

3611 

— .67302J)8 

0973 

s. 


-.3837299 
.3830314 
.3823030 
.3815448 
.3807569 

-.3799393 
.3790921 
.3782153 
.3773089 
.3763729 

-.3754073 
.3744124 
.3733886 
.3723356 
.3712534 

-.3701421 
.3690017 
.3678324 
.3666344 
.3654077 

-.3641525 

.3628688 
.3615567 
.3602165 
.3588481 

-.3574517 
.3560274 
.3545754 
.3530958 
.3515887 

-.3500543 

.3484928 
.3469043 
.3452889 
.3436468 

-.3419781 
.3402830 
.3385616 
.3368141 
.3360406 

-.3332413 
.3314164 
.3295660 
:3276902 
.3257891 

-.3238630 
.3219119 
.3199359 
.3179354 
.3159104 

-.3138610 
.3117874 
3096898 
.3075683 
.3054230 


.3010619 
.2^)88462 
J2966074 
.2943456 
-.2920611 


0240 
2960 
5381 
7506 

9833 

0865 
2100 
3040 
3683 

4031 
4085 
3851 
3324 
2506 

1397 

:9997 
8308 
6332 
4069 

1521 

8688 
5571 
2173 
8493 

4533 
0294 
5778 
0986 
5919 

0679 
4968 
9087 
2937 
6520 

9837 
2890 
5680 
8210 
0479 

2490 
4245 
5745 
6991 

7984 

8727 
9221 
9465 
9465 
9219 

8729 
7997 
7026 
5815 
4367 

2683 
0765 
8612 


3615 
0774 


POLAIl  XGLIPTIG. 


Tnae  LoDgltade. 


281  21  39.3 

281  51  74.0 

282  22  48.7 
282  53  23.5 


22.9 
57.5 
32.1 
6.8 


283  23  58.3  41.5 


283  54  33.2 

284  24  68.1 

284  55  43.0 

285  26  18.0 
285  56  53.0 


16.3 
51.1 
26.0 
0.9 
35.8 


10.7 
45.6 


lAtttod*. 


LoK.B«L 


286  27  28.0 

286  67  63.0 

287  28  38.0  20.5 
267  58  73.01  55.4 

288  29  48.0  30.3J 

289  0  23.0!  5.2| 

289  30  57.91  40.0i 

290  1  32.8  14.8 

290  31  67.6'  49.6 

291  2  42.3  24J2 


291  32  76.9 

292  3  51.4 

292  34  25.7 

293  4  59.9 

293  35  34.0 

294  5  68.0 
294  36  41.8 
296  6  75.5 
296  37  49.0 
296  8  22.2 

296  38  55i2 

297  9  28.0 
297  39  60.6 
296  10  32.9 
296  40  66.0 

299  11  36i> 

299  41  68.5 

300  12  39.9 

300  42  71X) 

301  13  41.9 

301  43  72.5 

302  14  42.9 

302  44  73.0 

303  15  42.8 

303  45  72.4 

304  16  41.7 

304  46  70.8 

305  17  39.7 

305  47  68.3 

306  18  36.7 

306  48  64.8 

307  19  32.7 

307  49  60.4 

308  20  27.9 

308  50  55.1 

309  21  22.1 

309  51  48.9 

310  21  75.5 

310  52  41.9 

311  22  68.1 
311  53  34.0 


—0.65) 
0.73 
0.77 
0.80 
0.82 

—0.83 
0.84 
0.83 
0.82 
0.80 

—0.78 
0.75 
0.71 
0.67 
0.62 


—056 
0.50 
0.44 


9:9 
926483 
926606 
926539 
926576 
926619 

926668 
926722 
926782 
926847 
926917 


927072 
927157 
927247 
927340 


927438 
927540 
927647 
0.38  927757 
0.31  927872 


— 0J24 

0.17 

0.11 

—0.05 


+0.01   92^10 

+0.07  928650 
012  926793 
0.17,  928941 
0J21  929092 
0.25  929248 

+0.28  929409 

0.30  929S75 

0.3l'  929746 

0.32  929922 


0.32 


+0.31  930289 
0J29  930481 
0Sg7  930679 


58.7 
33.1 
7.3 
41.4 
15.4 

49.3 
23.0 
56.6 
30.1 
3.3 

36.2 
6.8 
41.3 
135 
455 

17.3 
48.9 
20J2 
51.3 
22.1 

52.6 
22.9 
52.9 
22.6 
52.1 

21.4 
50.4 
19.3 
47.8 
16.1 

44.1 
11.9 
395 
6.9 
34.0 

1.0      —0.711 
27.7i         0,74: 


927991 
928115 
926242 
928373 


930103 


0J2> 
0J21 


0.12 

0.07 

+0.01 

—0.05 


930883 
931092 


+0.17  9131307 


931829 
931757 
931992 


—0.11  932479 
0.18,  932732 
OiM  933992 


0.31 
0.38 


933256 
933531 


^^.45  933810 
0.51  934097 
057  934389 
Oj62  934GB9 
0J67  934995 


935308 
935696 
99SB60 
936260 
936615 
936956 


545 

0.77 

20.6 

0.79 

46.7 

0.80 

125 

—0-81 

NoTB*  —  The  aooented  letters  oorreapond  to  the  meen  eqainoz  end  equator  of  JMtuaiy  Od.0, 
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Bate. 
1861. 

BBCTANOULAB  EQUATORIAL. 

POLAIl  ECUPnC         1 

X. 

5608 

Y. 

Y'. 

Z. 

Z'»  . 

A  =0*8 

TnM  LoDgltade. 

Jl' 

^  =  ©'8 

Latitude. 

Log.  Had. 

Vect.  =  p. 

Jan.  31 .5 

-h.6646368 

—  6677129 

7813 

-.2897540 

7707 

312  23  5y'.8 

3^5 

— d'.81 

9.9 
937302 

feb.  1.0 

.6711070 

0313 

.6623443 

4134 

.2874243 

4414 

312  54  25.3 

3.6 

0.81 

937654 

15 

.6775256 

4502 

.6569243 

9943 

.2850723 

1798 

313  24  50.7 

29.0 

0.79 

938011 

2.0 

6838924 

8174 

.6514534 

5242 

J3826982 

7162 

313  54  75.8 

54.0 

0.77 

938372 

2.5 

.6902066 

1320 

.6459319 

;0036 

.2803020 

3204 

314  S»  40.7 

18.9 

0.74 

938739 

3.0 

+.6964679 

3937 

— .64(»601 

4326 

— :2778841 

9030 

314  55  65.3 

43.4 

—0.71 

939109 

3.5 

.7026759 

6022 

.6347387 

8120 

.2754445 

4638 

315  26  29.8 

7.9 

0.66 

939484 

4.0 

.7088298 

7565 

.6290680 

1421 

.2729635 

:0033 

315  56  54.0 

32.0 

0.61 

939863 

4.5 

.7149291 

8563 

.6233486 

4236 

5705012 

5214 

316  26  78.0 

55.9 

0.56 

940247 

5.0 

.7209732 

9008 

.6175808 

6566 

.2679980 

:0186 

316  57  41.7 

195 

050 

940634 

5.5 

-h.7269619 

8900 

—.6117651 

8417 

—.2654739 

4949 

317  27  65.1 

42.8 

—0.44 

941025 

6.0 

.7328946 

8232 

.6059020 

9794 

i»29293 

9507 

317  58  28.3 

5.9 

0.38 

941420 

6.5 

.7387708 

6999 

.5999917 

K)699 

.2603642 

3860 

318  28  515 

288 

0.32 

941817 

7.0 

.7445900 

5196 

.5940349 

1138 

.2577790 

8013 

318  58  73.8 

51.3 

0.25 

942218 

7.5 

.7503517 

2818 

5880320 

1117 

J3561737 

1964 

319  29  36.1 

135 

0.18 

942622 

8.0 

4-.7560553 

19659 

—.5819833 

:0638 

—5525487 

5719 

319  59  58.1 

355 

—0.11 

943028 

8.5 

.7617003 

6314 

.5758894 

9707 

5499041 

9277 

320  29  79.9 

57.3 

+0.05 

943437 

9.0 

.7672865 

2181 

.5697510 

8331 

5472401 

2642 

321  0  41.3 

18.6 

0.02 

943848 

95 

.7728134 

7455 

5635685 

6514 

5445570 

5815 

321  30  62.8 

395 

0.08 

944262 

10.0 

.7782807 

2134 

.5573424 

4260 

5418550 

8800 

322  1  22.9 

0.0 

0.13 

944679 

10.5 

+.7836880 

6213 

—.5510733 

1577 

-5391343 

1597 

322  31  435 

20.2 

+0.18 

945099 

11.0 

.7890347 

:96d6 

5447618 

8469 

5363952 

4211 

323  1  635 

40.1 

053 

945521 

11.5 

.7943204 

2549 

5384083 

4942 

5336379 

6642 

323  31  82.8 

59.7 

0.27 

945947 

12.0 

.7995446 

4798 

5320184 

1000 

5308626 

8894 

324  2  41.9 

18.7 

0.30 

946374 

12.5 

.8047069 

6427 

5255776 

6650 

5280696 

0968 

324  32  60.7 

37.5 

0.33 

946804 

13.0 

+.8008070 

7435 

—5191015 

1896 

—5252598 

2870 

325  2  79.0 

55.7 

+0.35 

947238 

13.5 

.8148445 

7816 

5125857 

6746 

5224317 

4598 

325  33  36.9 

135 

0.36 

947674 

14.0 

.8198191 

7569 

5060306 

1202 

5195871 

6156 

326  3  54.4 

31.0 

0.37 

948114 

14.5 

.8247305 

6690 

.4994368 

5271 

5167257 

7546 

326  33  71.4 

47.9 

0.36 

948556 

15.0 

.8295785 

5177 

.4928049 

8959 

5138480 

8774 

327  4  28.0 

4.4 

0.35 

949002 

15.5 

+.8343627 

3026 

—.4861354 

2271 

—5109540 

9838 

327  34  44.1 

205 

+0.32 

949451 

16.0 

.8390826 

0232 

.4794289 

5212 

5080439 

0741 

328  4  59.8 

36.1 

0.29 

949904 

16.5 

.8437380 

6793 

.4726860 

7790 

5051180 

1486 

3^  34  75.0 

515 

0.96 

950360 

17.0 

.8483286 

2706 

.4659071 

:0008 

5021766 

2076 

329  5  29.8 

6.0 

0.22 

950820 

17.5 

.8528542 

7969 

.4590929 

1873 

.1992199 

2513 

329  35  44.1 

205 

0.18 

951283 

18.0 

+.8573141 

2575 

-.4522439 

3389 

-.1962481 

2799 

330  5  57.9 

34.0 

+0.13 

951750 

18.5 

.8617083 

6524 

.4453607 

4564 

.1932615 

2937 

330  35  715 

475 

0.08 

952231 

19.0 

.8660365 

:9ei3 

.4384438 

5401 

.1902603 

2929 

331  6  24.1 

0.1 

+0.02 

952695 

19.5 

.8702984 

2439 

.4314938 

5907 

.1872448 

2778 

331  36  365 

12.4 

—0.04 

953174 

20.0 

.8744938 

4400 

.4245113 

6089 

.1842151 

2486 

332  6  48.4 

245 

O.U 

953657 

20.5 

+.8786226 

5695 

—.4174968 

5950 

—.1811715 

2054 

332  36  59.8 

35.6 

—0.17 

954145 

21.0 

.8826844 

6321 

.4104507 

5495 

.1781143 

1486 

333  6  70.7 

46.4 

054 

954637 

21.5 

.8866791 

6275 

.4033737 

4731 

.1750436 

0783 

333  36  815 

56.9 

0.30 

955134 

22.0 

.8906062 

5554 

.3962662 

3662 

.1719597 

9948 

334  7  315 

6.8 

0.37 

955635 

22.5 

.8944657 

4156 

.3891287 

2292 

Jl688e27 

8982 

334  37  40.7 

16.3 

0.43 

966141 

23.0 

+^982572 

2079 

—5819619 

:0629 

—.1657530 

7889 

335  7  49.8 

25.3 

—0.48 

956651 

23.5 

.9019806 

9321 

.37476R2 

8678 

.1626307 

6670 

335  37  58.4 

33.9 

0.53 

957166 

24.0 

.9056356 

5879 

.3675421 

6442 

.1694961 

5328 

336  7  66.6 

42.0 

058 

957686 

24.5 

.9092221 

1752 

.3602902 

3928 

.1563494 

3865 

336  37  74.4 

49.8 

0.62 

958211 

25.0 

.9127398 

6937 

.3530111 

1142 

.1531908 

2283 

337  7  81.8 

57.1 

0.66 

968740 

25.5 

+.9161885 

1432 

^.3457061 

8087 

—.1500805 

0584 

337  38  28.8 

4.1 

—0.69 

959274 

26.0 

9195679 

5235 

.3383727 

4768 

.1468389 

8772 

338  8  35.3 

105 

0.72 

959812 

26.5 

.9228778 

8342 

.3310146 

1191 

.1436460 

6847 

338  38  41.4 

16.6 

0.74 

960355 

27.a 

.9261179 

0752 

.3236^3 

7363 

.1404421 

4812 

339  8  47.1 

225 

0.75 

960901 

27.5 

.9292880 

2461 

.3162233 

3288 

.1372275 

2679 

339  38  52.4 

275 

0.75 

961452 

28.0 

H-.9323879 

3469 

—.3087912 

8972 

—.1340023 

0421 

340  8  57.3 

32.3 

-0.74 

962006 

285 

.9354174 

3773 

.3013355 

4420 

.1307668 

8070 

340  38  61.8 

36.8 

0.73 

962565 

Mar.  1.0 

.9383760 

3367 

.2938567 

9636 

.1275214 

5619 

341  8  65.9 

40.8 

0.71 

963127 

1.5 

.9412638 

2254 

i»63554 

4628 

.1242661 

3070 

341  38  69.6 

44.4 

0.68 

963693 

2.0 

.9440804 

0429 

i2788321 

9399 

.1210012 

0424 

342  8  72.9 

47.6 

0.64 

964261 

25 

+.9468256 

7890 

— 5n2873 

3956 

—.1177270 

7686 

342  38  75.8 

505 

-0.60 

964832 

382     SUN'S    COORI^INATES,    1861. 


Date. 

1861. 

BSCTANGULAR  SQUATOEIAL. 

POLAR  BGUPTIC.         | 

X. 

X'. 
4637 

T.  . 

—.2637218 

Y'. 

2. 

X'. 

• 

TraeLongltade. 

Jl' 

Ladtada. 

Log.  Bad. 

Mar.  3.0 

+.9494993 

8305 

—.1144437 

4856 

34^"  8  78.3 

5^.9 

— 0*55 

9i» 
965406 

3.5 

.9521012 

0665 

ii561360 

2451 

.1111516 

1939 

343  38  80.4 

55.0 

050 

965963 

4.0 

.9546310 

5972 

.2485304 

6399 

.1078509 

8935 

344  8  82.1 

56.6 

0.44 

966562 

4.5 

.9570886 

0557 

.2409056 

:0156 

.1045418 

5848 

344  38  83.4 

57.9 

0.38 

967144  , 

5.0 

.9594737 

4418 

.2332623 

3727 

.1012247 

2680 

345  8  84.3 

58.7 

0.32 

967727  ; 

5.5 

-h.9617863 

7554 

—.2256009 

7118 

—.0978997 

9434 

345  38  84.8 

595 

—056 

968312  , 

6.0 

.9640261 

:9962 

.2179221 

KJ334 

.0945672 

6112 

346  8  84.9 

595 

0.19 

968699 

6.5 

.9661930 

1641 

.2101264 

2381 

.0912273 

2717 

346  38  84.6 

58.9 

0.13 

969487 

7.0 

.9682867 

2588 

^2025145 

6266 

.0878804 

9251 

347  8  839 

58.1 

0.06 

970077  ' 

7^ 

.9703071 

2802 

.1947869 

8994 

.0845266 

5716 

347  38  82.8 

57.0 

—0.00 

970667 

r 

8.0 

-h.972^41 

2283 

—.1870444 

1573 

—.0811664 

2117 

348  8  81.3 

55.4 

+0.07 

971259 

8.5 

.9741274 

1026 

.1792874 

4006 

.07n999 

8455 

348  38  79.3 

53.4 

0.13 

971652 

9.0 

.9759269 

8032 

.1715165 

6301 

.0744275 

4734 

349  8  76.8 

50.8 

0.19 

972445 

9.5 

.9776525 

6298 

.1637325 

8465 

.0710494 

0956 

349  38  73.8 

47.8 

054 

973039 

10.0 

.9793039 

2823 

.1559361 

K)505 

.0676660 

7125 

350  8  70.4 

44.3 

059 

973633 

10.5 

4-.9808811 

8605 

—.1481279 

2427 

—.0642775 

3243 

350  38  66.5 

40.4 

+0.33 

974227 

11.0 

.9823840 

3645 

.1403085 

4236 

.0606841 

9312 

351  8  62.1 

35.9 

0.36 

974822 

11.5 

.9838126 

7941 

.1324785 

5940 

.0574861 

5335 

351  ^  575 

30.9 

0.41 

975417 

12.0 

.9851668 

1494 

.1246386 

7544 

.0540839 

1316 

352  8  51.8 

25.5 

0.44 

976012 

12.5 

.9864466 

4303 

.1167894 

9056 

.0506777 

7257 

352  38  45.9 

19.5 

0.45 

976607 

13.0 

+.9876519 

6367 

—.1089314 

KW79 

—.0472678 

3161 

353  8  39,4 

13.0 

+0.46 

977203 

13.5 

.9887826 

7635 

.1010652 

1820 

.0438543 

9029 

353  38  32fe 

6.0 

0.45 

977799 

14.0 

.9898386 

8256 

.0931917 

3088 

.0404377 

4666 

354  7  85.0 

58.5 

0.44 

978395 

14.5 

.9908198 

8079 

.0853112 

4285 

.0370181 

0673 

354  37  77.0 

50.4 

0.43 

978991 

15.0 

.9917262 

7154 

.0774246 

5422 

.0335957 

6452 

355  7  68.5 

41.9 

0.41 

979587 

15.5 

-h.9925580 

5483 

—.0695323 

6502 

-.0301709 

2207 

355  37  59.4 

32.7 

+0.38 

960184 

J6.0 

.9933150 

3064 

.0616351 

7533 

.0267441 

7941 

356  7  49.8 

23.1 

0.34 

960782 

16.5 

.9939973 

9898 

.0537335 

8520 

.0233154 

3657 

356  37  39.6 

12.9 

0.30 

961360 

17.0 

.9946050 

5986 

.0458283 

9470 

.0198852 

9358 

357  7  28.7 

1.9 

055 

961978 

17.5 

.9951381 

1328 

.0379200 

moo 

.0164537 

5046 

357  36  77.3 

50.4 

050 

962577 

18.0 

+.9955966 

5924 

-.0300092 

1284 

—.0130212 

0723 

358  6  65.3 

38.4 

+0.14 

963177 

18.5 

.9959805 

9774 

.0220965 

2160 

.0095879 

6393 

358  36  52.7 

25.7 

0.09 

963778 

19.0 

.9962900 

2880 

.0141825 

3022 

.0061541 

2057 

359  6  39.5 

125 

+0.03 

984381 

19.5 

.9965250 

5241 

—.0062678 

3878 

—.0027200 
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1=©'8 
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X' 
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0.11 

003814 

4.0 

.9672930 

3289 

.2363778 

2562 

.1025755 

5183 

14  54  59.3 

30.7 
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126  28 

62.7 

5.9 

0.83 

064720 

29.5 

.6102428 

0584 

.7439804 

:1098 

.3228422 

8919 

126  56 

94.6 

47.7 

0.80  0644GD  || 

30.0 

.6169556 

7721 

.7392354 

3664 

.3207831 

8336 

127  25 

76.9 

29.9 

0.76 

064197 

30.5 

-^6236251 

4425 

+.7344379 

5705 

+.3167011 

7523 

127  54 

58.4 

12.8 

+0.72 

063989 

31.0 

.6302507 

0690 

.7295881 

6223 

.3165964 

6484 

128  22  102.3 

56JI 

0.67 

063G55 

31.5 

.6368320 

6512 

.7246864 

8222 

.3144691 

6218 

128  51 

85.5 

38.2 

0.^ 

063376 

Aug.  1.0 

J6433682 

1883 

.7197329 

8703 

.3123193 

3728 

129  20 

68.9 

21.6 

055 

063092 

1.5 

^98591 

6802 

.7147281 

8671 

.3101472 

2014 

129  49 

62.6 

5.2 

0.49 

069803 

2.0 

—.6563037 

1258 

+.7096724 

8129 

+.3079630 

:0080 

130  17 

96.6 

49iS 

+0.42 

068508 
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Bate. 
1861. 

RBOTANOULAR  BQUATORLit. 

POLAB  BGLIPTIG.         1 

X. 

5250 

T. 

T'. 

S. 

X'. 

TnwLongltade. 

V 

a =©'8 

lAlitede. 

Log.  Had. 
TecU  »  p. 

Aug.  205 

—.6627019 

+.7046661 

7682 

+.3057367 

7924 

130^4^ 

80.9 

3a5 

+0.35 

0.0 
0G3207 

3.0 

.6600531 

:8773 

.6994094 

5529 

.8034987 

6551 

131  15 

65.5 

18.0 

059 

061901 

3J> 

.6753569 

1821 

.6942027 

3478 

.3012390 

2961 

131  44 

50.4 

2.8 

052 

061689 

4.0 

.6816127 

4890 

.6889464 

:0930 

.2989578 

:0156 

132  12 

96  J> 

47.8 

0.16 

0612n 

4.5 

.6878199 

6472 

.6836410 

7892 

.2966563 

7138 

132  41 

81.0 

335 

0.10 

060948 

5.0 

—.6939780 

8064 

+.6782868 

4365 

+JW43316 

3908 

133  10 

66.7 

18.8 

+0.04 

060618 

5.6 

.7000866 

:9160 

.6728^1 

:0364 

J3919869 

KM68 

133  39 

52.7 

4.7 

—0.02 

060282 

6.0 

.7061451 

:9757 

.6674333 

6861 

iW96215 

6821 

134  7 

96.9 

60.9 

0.07 

059941 

6.5 

.7121533 

:9e60 

.6619349 

.•0893 

i2872364 

2967 

134  36 

86.4 

37.3 

0.10 

069694 

7.0 

.7181106 

:9434 

.6563894 

6453 

.2848288 

8908 

136  5 

725 

24.0 

0.17 

050241 

7i> 

-.7240166 

:8506 

-f-.650T970 

9544 

+.2824019 

4646 

135  34 

59.» 

11  JO 

-051 

068882 

8.0 

.7298708 

7060 

.6451582 

3170 

.2799549 

K)183 

136  2  106.6 

68.3 

055 

058518 

8i> 

.7356728 

5092 

.6394734 

6337 

.2774880 

5521 

136  31 

94.1 

46.7 

057 

058148 

9.0 

.7414220 

2596 

.6337431 

9049 

.2750014 

0661 

137  0 

818 

33.3 

059 

057773 

9.5 

.7471181 

:9560 

.6279677 

:1810 

J8724952 

6606 

137  29 

69.8 

215 

0.30 

067393 

10.0 

-.7587607 

6007 

+.6221477 

3124 

+5699697 

10SS7 

137  58 

58.1 

94 

.-^.30 

067007 

10.5 

.7583494 

1906 

.6162836 

4498 

iW74251 

4917 

138  26  106.7 

57.9 

059 

066617 

11.0 

.7638836 

7261 

.6103758 

5434 

J2648615 

9287 

138  65 

95.5 

46.7 

057 

066221 

11.5 

.7693631 

2069 

.6044246 

5037 

iW22792 

3470 

139  24 

845 

35^ 

055 

065820 

12.0 

.7747875 

6327 

.5984306 

6011 

JK96783 

7467 

139  63 

73.7 

24^ 

053  065415  || 

12.5 

—.7801565 

0029 

+.5923943 

6663 

+iJ570591 

1281 

140  22 

635 

145 

-0.20 

056006 

13.0 

.7854696 

3176 

.6863161 

4895 

.2544217 

4913 

140  61 

62.9 

3.9 

0.16 

054693 

13.5 

.7907265 

5759 

J)801964 

3712 

5517664 

8366 

141  19  102.9 

53.8 

0.11 

064176 

14.0 

.7969269 

7777 

.5740356 

2118 

.2490933 

1641 

141  48 

93.1 

43.9 

0.06 

053766 

14.5 

.8010704 

;9226 

.66783^ 

KH18 

5464026 

4740 

142  17 

83.6 

34.3 

0.00 

063331 

15.0 

-.8061567 

0103 

+.6615926 

7715 

+.2436945 

7665 

142  46 

74.3 

25.0 

+0.06 

062903 

15.5 

.8111853 

0403 

.5553113 

4916 

5409691 

:0417 

143  15 

66.4 

16.0 

0.12 

062471 

16.0 

.8161560 

0125 

.5489908 

:1724 

5382268 

3000 

143  44 

56.7 

7.3 

0.18 

062037 

16.5 

.8210684 

.•9264 

.6426314 

8143 

5364676 

6414 

144  12  108.3 

58.8 

0.25 

051600 

17.0 

.8259223 

7818 

.6362336 

4178 

5326918 

7662 

144  41 

1005 

50.7 

0.32 

061160 

17.5 

-.8307174 

5784 

+.5297979 

9834 

+5298996 

9746 

145  10 

92.3 

42.7 

+0.38 

050717 

18.0 

.8354533 

Sl.^ 

.5233248 

5114 

5270910 

1665 

145  39 

84.8 

355 

0.44 

050272 

18.5 

.8401296 

:9936 

.5168145 

:0024 

.2242663 

3424 

146  8 

77.6 

27.9 

0.50 

049826 

19.0 

.8447461 

6117 

.5102676 

4567 

.2214257 

6024 

146  £7 

70.7 

20.9 

0.56 

049376 

19.5 

.8493025 

1697 

.5036846 

8749 

5185694 

6467 

147  6 

645 

14.3 

0.60 

048924 

20.0 

—.8537985 

6673 

+.4970660 

2575 

+5156975 

7754 

147  36 

58.0 

8.1 

+0.66 

048470 

20.5 

.8582337 

1041 

.4904122 

6049 

5128103 

OOCX3 

148  4 

525 

25 

0.69 

048014 

21.0 

.8686079 

4800 

.4837243 

9183 

5099079 

9869 

148  32  106.7 

56.7 

0.73 

047657 

21.5 

.8669207 

7964 

.4770000 

1951 

.2069905 

K)701 

149  1  101.6 

51.5 

0.75 

047097 

22.0 

.8711718 

0472 

.4702425 

4387 

5040583 

1384 

149  30 

96.9 

46.8 

0.77 

046636 

22.5 

—.8753610 

2380 

+.4634513 

6486 

+5011115 

1922 

149  59 

92.6 

42.4 

+0.78 

046172 

23.0 

.8794879 

3666 

.4566270 

8253 

.1981503 

2315 

150  28 

88.6 

38.4 

0.79 

045706 

23.5 

.8836621 

4325 

.4497700 

9694 

.1951748 

2566 

150  67 

86.0 

34.7 

0.79 

046237 

24.0 

.8875534 

4355 

.4428807 

K)«12 

.1921*54 

2677 

151  26 

82.0 

31.6 

0,79 

044767 

24.5 

.8914914 

3752 

.4359595 

1611 

.1891821 

2650 

151  55 

79.4 

28.9 

0.78 

044294 

25.0 

-.8953658 

2514 

+.4290069 

2095 

+.1861650 

2484 

152  24 

77.4 

26.9 

+0.76 

043819 

25.5 

.8991763 

0636 

.4220234 

2271 

.1831344 

2184 

162  53 

75.7 

25.1 

0.73 

043341 

26.0 

.9029225 

8116 

.4160093 

2140 

.1800906 

1751 

153  22 

74.4 

23.8 

0.70 

042861 

26.5 

.9066042 

4951 

.4079660 

:1707 

.1770337 

1188 

153  51 

73.6 

22.9 

0.65 

042377 

27.0 

.9102210 

1137 

.4008912 

:0979 

.1739639 

K)495 

154  20 

73.3 

22.6 

0.60 

041892 

275 

—.9137725 

6670 

+.3937884 

9961 

+.1708813 

9674 

164  49 

73.5 

22.7 

+0.54 

041404 

28.0 

.9172586 

1550 

.3866570 

8656 

.1677864 

8730 

155  18 

74.1 

23.3 

0.48 

040912 

28.5 

.9206787 

5769 

.3794970 

7066 

.1646791 

7662 

155  47 

75.2 

24.3 

0.42 

040417 

29.0 

.9240330 

:9331 

.3723103 

6208 

.1615598 

6474 

156  16 

76.8 

25.8 

0.35 

039919 

29.5 

.9273208 

2227 

.3660960 

3075 

.1584289 

6170 

156  45 

78.9 

27.8 

059 

039418 

90.0 

—.9305417 

4456 

+.3578660 

0674 

+.1552864 

3750 

167  14 

81.4 

30.3 

+052 

038913 

S0.5 

.9336954 

6011 

.3505878 

8012 

.1521326 

2217 

157  43 

84.4 

335 

0.15 

038404 

31.0 

.9367818 

6894 

.3432960 

6093 

.1489677 

:0572 

158  12 

87.9 

36.7 

0.09 

037892 

31.6 

.9398004 

7099 

3359791 

:1923 

.1457919 

8819 

158  41 

91.9 

40.6 

+0.03 

03r*l75 

Sept.  1.0 

.9427512 

6626 

.3286346 

8507 

.1426055 

6959 

169  10 

96.3 

45.0 

—0.04 

036855 

1.5 

—.9456339 

5472]  H-.3212681 

4851 

+.1394086 

4995 

159  39  1015 

49.8 

—0.10 

036330 

388     SUN'S   COORDINATES,    1861. 


Dtte. 
1861. 

KBOTANOULAR  EQUATORIAL. 

POSiAB  BCUPTIG.         1 

X. 

X'. 
3631 

Y. 

V. 

«. 

9F. 

True  Longltode. 

V 

Ladtttde. 

Log.  Bad. 

Sept.  2.0 

-h.3138782 

:0960 

+.13eK)16 

2929 

leS  8  10^.6 

5^.2 

-0-.16 

035808 

2.5 

.9511932 

1103 

.3064654 

6841 

.1329647 

K)764 

160  38  525 

1.0 

0.21 

035269  ; 

3.0 

.9538696 

7886 

J3990302 

2497 

.1297582 

8503 

161  7  58.8 

7.3 

0i26 

034733  i 

3.5 

.9564766 

3975 

ia915731 

7934 

.1265221 

6146 

161  36  655 

13i> 

0.31 

084192  1 

4.0 

.9590142 

:93r2 

i»40949 

3160 

.1232768 

3697 

162  5  72j6 

21.0 

0.35 

033648 

4.5 

— i)ei4824 

4073 

-hJ3765960 

8179 

+.1200225 

1158 

162  34  80J2 

285 

—0.38 

033099 

5.0 

.9638806 

8075 

.2690769 

2996 

.1167596 

8533 

163  3  88.3 

36.6 

0.40 

032547 

6.5 

.966208^ 

1377 

.2615384 

7619 

.1134882 

5823 

163  32  96.6 

45X1 

0.41 

091990 

6.0 

.9684666 

3975 

.2539609 

d»)61 

.1102088 

3033 

164  1  106.7 

63.9 

0.41 

031430  : 

6.5 

.9706539 

5868 

.2464050 

6299 

.1060214 

K)163 

164  31  56.1 

3il 

0.41 

030666 

7.0 

—.9727703 

7052 

-»-J3388113 

.-0368 

+.103G264 

7217 

165  0  64.8 

12:9 

^0.40 

080296 

75 

.9748158 

7527 

.2312004 

4266 

.1003239 

4196 

165  29  75.0 

23.0 

0.36 

089726 

8.0 

.9767902 

7291 

.2235730 

7998 

.0970143 

1103 

165  58  86.6 

33.6 

0.35 

029151 

8.5 

.9786934 

6343 

i{159206 

:1571 

.0986977 

7941 

166  27  96.6 

44  5 

0.32 

028573 

9.0 

.9605252 

4681 

J3082708 

4989 

.0003744 

4711 

166  66  107.9 

65^ 

0i29 

027991 

95 

—.9822856 

2306 

+.9006972 

8259 

+.0670447 

1418 

167  26  59.7 

75 

—0.26 

027407  : 

10.0 

.9839745 

9215 

.1929093 

:1386 

.0637089 

8063 

167  55  71.8 

19.6 

0.20 

096819 

105 

i>855918 

5408 

.1852077 

4376 

.0603672 

4650 

168  24  84.4 

32.1 

0.15 

08G230 

11.0 

.9871374 

0885 

.1774929 

7234 

.0770199 

1180 

168  53  97.3 

45.0 

0.09 

025638 

11.5 

.9886113 

5644 

.1697656 

9966 

.0736671 

7655 

169  22  110.7 

58.3 

-^.03 

096044 

12.0 

—.9900131 

:9683 

+.1620263 

2577 

+.0703092 

4079 

169  62  64.4 

12.0 

+0.04 

024448 

125 

.9913430 

3004 

.1542756 

5075 

.0669462 

K)452 

170  21  78.6 

26.1 

0.10 

(msso 

13.0 

.9926007 

5600 

.1465140 

7464 

.0636785 

6778 

170  50  93.1 

40;6 

0.17 

08S251 

135 

.9937863 

7477 

.1387420 

9749 

.0608062 

3058 

171  19  108.1 

555 

0.24 

089650 

14.0 

.9948996 

8630 

.1309603 

:1936 

.0568297 

9S96 

171  49  63.4 

10.8 

0.30 

QS2048 

145 

-.9969404 

9060 

+.1231603 

4030 

+.0634402 

5404 

172  18  79.3 

26.6 

+0.36 

081445 

15.0 

.9969089 

8766 

.11536J)8 

6039 

.0600650 

1655 

172  47  965 

42.8 

0.42 

020841 

155 

.9978050 

7748 

.107M22 

7*7 

.0466772 

7780 

173  16  112.2 

594 

0.47 

080236 

16.0 

.9966284 

6003 

.0997470 

9619 

.0432862 

3672 

173  46  69i2 

16.4 

052 

019631 

165 

.9993793 

3532 

.0919248 

:1600 

.0996922 

9985 

174  16  86.8 

34.0 

056 

010026 

17.0 

-1.0000576 

0338 

+.0840962 

3316 

+.0964963 

5968 

174  44  104.7 

51.8 

+0.60 

016421 

175 

1.0006633 

6416 

.0762617 

4974 

.0330957 

1975 

176  14  63je 

10.3 

0.63 

017816 

18.0 

1.0011962 

1767 

.0684217 

6577 

.0296938 

7958 

175  43  82.0 

29j0 

0.65 

017211  : 

185 

1.0016565 

6392 

.0605767 

8130 

.0262897 

3919 

176  12  101.3 

4&SI 

Q.G7 

016606  , 

19.0 

1.0020438 

0287 

.0527274 

9640 

.0228837 

9661 

176  42  61 J 

8.1 

0.68 

016001 

195 

-1.0023583 

3454 

+.0448741 

:1110 

+.0194759 

5785 

177  11  815 

28.3 

+0j68 

016396 

20.0 

1.0025998 

5891 

.0370176 

2548 

.0160667 

1«)5 

177  40  102.4 

49J2 

0.67 

014791 

205 

1.0027683 

7598 

.0291583 

3958 

.0126562 

7502 

178  10  63.8 

105 

0.66 

014186 

21.0 

1.0028635 

8572 

.0212969 

5346 

.0092448 

3479 

178  39  86.7 

32.4 

0.64 

013581 

215 

1.0028866 

8815 

.0134338 

6719 

.0058326 

9959 

179  8  106.1 

54.7 

0.61 

012976 

22.0 

-1.0028345 

8326 

+.0055696 

8077 

+.0024108 

5232 

179  38  71.0 

17.6 

+058 

012371 

225 

1.0027101 

7104 

—.0022953 

0570 

—.0009933 

8898 

180  7  945 

41.0 

054 

011766 

23.0 

1.0025124 

5150 

.0101604 

-.9220 

.0044064 

3028 

180  37  585 

5.0 

0.49 

011161 

235 

1.0022414 

2462 

.0180251 

:7865 

.0078193 

7156 

181  6  83.1 

295 

0.43 

01(^56 

24.0 

1.0018970 

9041 

.0258887 

6500 

.0112318 

1280 

181  35  106J8 

64.6 

0.37 

000951 

245 

-1.0014792 

4885 

—.0337507 

5119 

—.0146537 

6498 

182  6  74.0 

20.3 

+0.31 

000346 

25.0 

1.0009879 

9995 

.0416105 

3716 

.0180547 

r9607 

182  34  100.3 

46.6 

0^ 

008741 

255 

1.0004231 

4369 

.0494675 

2285 

.0214645 

3604 

183  4  67J2 

13.4 

0.19 

ooei35 

26.0 

.9997848 

8009 

.0573213 

0823 

.0248729 

7687 

183  33  94.7 

40.9 

0.12 

0n7o29 

265 

.9990729 

0912 

.0651712 

:9321 

.0282797 

1764 

184  3  60.7 

8.8 

+0.05 

00»923 

27.0 

—.9982875 

3081 

-.0730167 

:7776 

—.0316846 

5803 

184  32  91.3 

37.4 

*^m 

006317 

275 

.9974284 

4512 

.0808573 

6182 

.0350873 

:9e30 

185  2  605 

65 

0.051 

005709 

28.0 

.9964058 

5209 

.0886923 

4533 

.0384875 

3832 

185  31  905 

36.2 

0.15 

005101 

285 

.9954894 

51^ 

.0965211 

2K21 

.0418850 

7807 

186  1  635 

6.4 

051 

004491 

29.0 

.9944094 

4390 

.1043431 

1042 

.0452795 

1762 

186  30  91.4 

37.3 

0.27  008880 

295 

—.9932557 

2875 

—.1121577 

:9189 

—.0486709 

5666 

187  0  62.6 

8.6 

30.0 

.9920284 

0625 

.1199643 

7255 

.0520587 

:9644 

187  29  94.8 

40.6 

0.38  002633 

305 

.9907275 

7638 

.1277623 

5236 

.0654427 

3384 

187  60  67.4 

13.1 

0.42!  0Q2O37 

Oct.  1.0 

.9693531 

3917 

.1355511 

3127 

.0588226 

7184 

188  28  1005 

46J8 

0.46^  001490 

0.49!  ooomi 

15 

.9879052 

9461 

.1433300 

0917 

.0621983 

0941 

188  58  74.2 

19.8 

2.0 

—.9863838 

4270 

—.1510984 

:8604 

—.0655694 

4653 

189  27  108.4 

54.0 

—052  00O181 
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D»to. 
1861. 

BSOTANGULAK  BQUATORIAL. 

1                         ll 

IPOLAR  BGLIPTIC.         1 

X. 

X'. 
8345 

T. 

"T. 

S. 

W. 

!  =  ©'■ 
Tnw  LoDgf  tade. 

V 

lAtltade. 

L<v.]hid. 
Tect. «  f. 

Oct  2^ 

—.9847890 

—.1588557 

6179 

—.0680366 

8316 

180''5V  8^5 

2S7 

— olss 

9.9 
099558 

3i) 

.9831909 

1686 

.1666013 

3637 

.0729967 

1928 

190  27  585 

4.0 

0.54 

996934 

3.5 

.9813796 

4296 

.1743346 

0972 

iy756525 

5487 

190  56  94.3 

39.7 

053 

998308 

4.0 

.9795652 

6174 

.1820549 

:6177 

.0790025 

:8968 

191  26  70.7 

16.1 

052 

997681 

4.5 

.9776779 

7324 

J897616 

5846 

.0823466 

2430 

191  55  1075 

52B 

051 

997053 

5.0 

—.9767176 

7743 

—.1974541 

fn74 

—.0656845 

5610 

192  25  84.9 

305 

-0.49 

996423 

5.5 

.9736847 

7437 

.9061318 

:6954 

jmoi€o 

:9126 

192  65  62.8 

8.0 

0.46 

995792 

6.0 

.9715790 

6403 

Jdl27941 

6678 

X093407 

2374 

193  24  101.1 

46.3 

0.42 

995160 

6.5 

.9694006 

4644 

J2204404 

9045 

.0066584 

5663 

193  54  79.9 

25.0 

0.38 

994526 

7.0 

.9671504 

2163 

.9280699 

:e347 

.0669688 

8658 

194  94  59.1 

4.2 

0.34 

993892 

7.5 

—.9648279 

8961 

-JS356821 

4473 

-.1098718 

1689 

194  53  96.9 

43.9 

-Oi» 

993256 

6.0 

.9624336 

5041 

J2439765 

0421 

.1066669 

4642 

195  23  79.0 

24.0 

0.23 

902620 

a5 

S599675 

:0403 

Ji506525 

6185 

.1066541 

7516 

195  53  59.7 

4.6 

0.18 

991984 

ao 

.9574301 

5051 

ii584094 

1758 

.1191330 

0307 

196  22  100.7 

45j6 

0.12 

991348 

0l5 

.9518213 

8967 

JK59466 

7136 

J154033 

3012 

196  52  825 

27.1 

—0.05 

990711 

10.0 

—.9521416 

2913 

— J2734640 

9313 

—.1166648 

6629 

197  22  64.2 

9U) 

+0.01 

990074 

10.5 

.9493909 

4729 

J2809606 

7983 

.1919174 

8157 

197  51  106.7 

51.4 

0.07 

989437  1 

11.0 

.9465697 

6539 

.9884357 

9039 

.1251606 

0593 

196  91  895 

34.2 

0.13 

988801  1 

11.5 

.9436779 

7644 

JW58889 

6576 

.1283948 

2935 

196  61  72.8 

17.4 

0.20 

988165  1 

19l0 

4M07160 

8047 

.3033197 

0890 

.1316189 

5178 

199  91  565 

1.1 

Oi» 

987530 

12L5 

—.9376842 

7759 

—5107975 

4073 

^.1348381 

7322 

199  60  100.7^ 

45J2 

+051 

966896 

13.0 

.9345896 

6758 

.3181118 

:8821 

.1380371 

:9965 

200  20  86.2 

29.7 

0.36 

986264  1 

13.5 

.9314115 

5070 

.3254721 

3430 

.1412306 

1304 

200  50  70.3 

14.7 

0.40 

985633  , 

14.0 

<e8171l 

2688 

.3328060 

5795 

.1444138 

3137 

201  20  55.7 

O.l 

0.44 

986004  ' 

145 

.9248615 

9615 

.3401189 

:8910 

.1475860 

4861 

901  49  101.7 

46.0 

0.47 

984377  1 

l&O 

—.9914832 

5854 

—.3474042 

1769 

—.1507472 

6476 

909  19  86.1 

32.4 

+050 

963752  ; 

15.5 

^180369 

1407 

.^46634 

4367 

.1536972 

7978 

909  49  75.0 

19.2 

051 

983129 

lao 

.9145210 

6977 

.3618959 

6699 

.157a356 

:9965 

908  19  62.4 

6.6 

0.52 

982508  '' 

16.5 

.9109376 

.•0466 

J691011 

:6758 

.1601623 

0634 

903  48  110.3 

54.4 

0.52 

981890 

17.0 

.9072865 

3977 

.3762786 

0541 

.1639771 

1785 

904  18  965 

42.6 

0.52 

961274 

17.5 

— J9885676 

6810 

—5834878 

9040 

-.1653796 

9815 

904  46  87.3 

315 

+051 

980661 

lao 

.8997816!  89721 

.3905484 

3953 

.1694699 

3719 

905  18  765 

205 

049 

960051 

ia5 

.8959284 

.0462 

.3976400 

4176 

.1795474 

4497 

905  48  66J2 

10.1 

0.47 

979444  i 

19.0 

.8920084 

19^ 

.4047019 

4803 

.1756119 

5146 

906  18  56.4 

05 

0.44 

978839  1 

19.5 

.8880217 

1439 

.4117338 

5130 

.1786633 

5663 

906  47  107.1 

50.9 

0.40 

978238 

90.0 

—.8839637 

:0931 

—.4187350 

5150 

—.1817014 

6048 

907  17  965 

42.1 

+055 

977639 

90.5 

.8798495 

9761 

.4257050 

4858 

.1847260 

6997 

907  47  90.1 

33.8 

0.30 

977044 

91.0 

.8756645 

7933 

.4326433 

4949 

.1877368 

6409 

906  17  82l4 

2ai 

0.24 

976451 

91.5 

.8714138 

5448 

.4395493 

3317 

.1907337 

6381 

906  47  755 

ia9 

0.18 

975861 

99.0 

.86701>7d 

2310 

.4464226 

9059 

,1937163 

©11 

909  17  68.7 

12i2 

0.11 

975274 

935 

-.8687166 

8520 

-^4532627 

0468 

—.1966846 

5696 

909  47  G».6 

&0 

+0.04 

974690 

93X) 

.8382706 

4061 

.4600689 

:8639 

.1996383 

5439 

910  17  57.1 

05 

—0.03 

974106 

935 

03537600 

8997 

.4668409 

696S 

ia095772 

4832 

210  46  112.1 

55.4 

0.10 

973529 

94.0 

.8491850 

3268 

.4735780 

3648 

JW66010 

4075 

911  16  107.7 

51.0 

0.17 

972953 

945 

.8345459 

6899 

.  .4808798 

0675 

.9064095 

3164 

911  46  103.8 

47U) 

0^ 

972379 

95.0 

—.8396430 

9691 

—.4869157 

7843 

— Jm3084 

9096 

219  16  1005 

43.7 

-051 

971807 

955 

.8350766 

2249 

.4935752 

3648 

J8141795 

0673 

919  46  97.8 

40.9 

0.37 

971237 

96.0 

.8302468 

3972 

5001680 

:9686 

.2170405 

:9488 

213  16  95.6 

38.7 

0.43 

970669 

965 

.8253541 

5066 

5067231 

6147 

^8196853 

7941 

213  46  98.9 

36.9 

0.49 

970103 

97.0 

.8203966 

5539 

5132402 

0330 

.9997135 

6X28 

214  16  92.8 

35.7 

054 

969539 

975 

—.8153809 

5376 

—5197188 

5126 

—^8956950 

4348 

914  46  99J8 

35.0 

-059 

968976 

98.0 

.8103012 

4600 

5261584 

:9632 

J9983195 

9298 

215  16  92.2 

35.0 

0.63 

968416 

985 

.8051598 

3907 

5325683 

3541 

J2310968 

0075 

216  46  92.7 

35.4 

0.66 

967857 

99.0 

.7999573 

:]202 

5389189 

7151 

il338566 

7678 

216  16  93.8 

365 

0.69 

967300 

995 

.7946999 

8669 

5460374 

0354 

.9366968 

5106 

916  46  95.4 

38X> 

0.71 

966743 

30.0 

—.7893699 

5369 

—5515154 

3145 

— j»»30 

2354 

217  16  975 

40.1 

-0.72 

966189 

305 

.7839850 

:1550 

5677517 

5620 

.9490290 

:9419 

217  46  100J2 

42.7 

0.72 

965635 

31.0 

.7785420 

7131 

5639456 

7471 

.2147166 

6301 

218  16  1035 

45.8 

0.72|  965083  ;| 

315 

.7730396 

2119 

5700968 

:8995 

.9473857 

2997 

218  46  106.9 

495 

0.71 

964531 

Hot.  1.0 

.7674762 

6514 

5769047 

0068 

.2600359 

H)605 

219  16  llli) 

535 

0.69 

963962 

15 

—.7618552 

:0325 

-5822687 

0740  —.9506671 

5622 

219  46  116.6 

57.8 

—0.67 

963432 

1 
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Date. 
166L 

BflCTANOULAR  BQUATORIAL. 

POLAR  BCLIPTIC.          1 

X. 

x: 
3553 

Y. 

T'. 

X. 

E'. 

TraeLoDgiCade. 

X' 

Laatoda. 

Log.  Bad. 

Y60t.B|>. 

Nov.  2.0 

—.7561760 

—.5882885 

0951 

— iJ558790 

1947 

220°  17  60.7 

l9 

—0.64 

9J9 
968885 

2^ 

.7504391 

6104 

.5942634 

0712 

.2578715 

7878 

220  47  66.3 

6.4 

0.60 

962336 

3.0 

.7446450 

8283 

.6001928 

0019 

.2604442 

3611 

221  17  72.3 

14.4 

0.55 

961793 

3.5 

.7387939 

98i)2 

.6060764 

:8867 

i»29969 

9144 

221  47  78.7 

20.7 

Oi30 

961246 

4.0 

.7328867 

:0740 

.6119136 

7252 

.2655295 

4476 

222  17  66.5 

27£ 

0.45 

960706 

4.5 

—  7269235 

:112B 

—.6177039 

5168 

— JW86418 

d)605 

222  47  92.8 

34.7 

—0^ 

960164 

5.0 

.72^9049 

:0962 

.G234468 

2610 

.2705335 

4528 

223  17  100.4 

425 

0.34 

969624 

5.5 

.7148314 

:0247 

.6291420 

:9686 

5730045 

::9244 

223  47  106.5 

505 

058 

069065 

6.0 

.7087034 

8987 

.6347889 

6059 

.2754544 

3749 

224  17  116.9 

56.5 

052 

966549 

6.5 

.7025215 

7188 

.6403870 

2054 

.2778832 

6043 

224  48  65.6 

7.3 

0.15 

958015 

7.0 

—.6962861 

4853 

—.6459360 

7558 

— j»02906 

2123 

225  18  TSJd 

16.5 

—0.09 

957483 

7.5 

.6899979 

:1991 

.6514356 

2567 

ii826765 

5988 

225  48  64.6 

26.0 

—0.03 

956963 

8.0 

.6836571 

8692 

.6568850 

707/5 

.2850408 

:9638 

226  18  94.5 

35.9 

+0.03 

966426 

8.5 

.6772645 

4696 

.6622840 

1080 

5873832 

3068 

226  48  104.6 

46.1 

0.09 

956001 

9.0 

.6708204 

:0274 

.6676322 

4576 

.2897036 

6279 

227  18  1155 

56.6 

0.14 

955380 

9.5 

-.6643256 

5345 

-.6729291 

7559 

—.2920018 

:9267 

227  49  66.5 

7.7 

+0.16J  954661  II 

10.0 

.6577801 

9909 

.6781744 

0027 

.2942776 

2032 

228  19  77.6 

16.9 

052 

964346 

10.5 

.6511848 

3975 

.6833677 

1975 

5965309 

4571 

228  49  89.5 

30.5 

056 

963833 

11.0 

.6445402 

7548 

.6685085 

3400 

5967615 

6884 

220  19  101.5 

424 

059 

953325 

11.5 

.6378467 

:063t 

.6936966 

4296 

.9009693 

6969 

229  49  113.6 

54^ 

oai 

952820 

12.0 

—.6311048 

3231 

—.6986316 

4662 

—.3031540 

0623 

230  20  66.5 

7.3 

4^.33 

952320 

12.5 

.6243150 

5352 

.7036131 

4492 

.3063156 

2446 

2:W  50  79.6 

20.3 

0.331  961624  I| 

13.0 

.6174779 

6999 

.7085406 

3785 

.3074538 

3836 

231  20  93.0 

33.7 

0.32 

961332 

13.5 

.6ia5939 

8178 

.7134142 

2535 

.3095685 

4990 

231  50  106.7 

47.3 

0.31 

960645 

14.0 

.6036638 

8895 

.7182332 

0741 

.3116596 

^5909 

232  21  60.6 

1.3 

OJD 

960363 

14.5 

—.5966877 

9158 

—.7229973 

8398 

—.3137269 

6589 

232  51  755 

15.6 

-1-058 

949686 

15.0 

.5896665 

8958 

.7277061 

5502 

.3157703 

7031 

233  21  90.0 

30.3 

054 

949414 

15.5 

.5826004 

8315 

.7323594 

2052 

.3177896 

7231 

233  51  1055 

45.4 

05Di  946947  || 

16.0 

.5754899 

7228 

.7369568 

8043 

.3197847 

7190 

234  22  60.7 

0.8 

0.16 

946486 

16.5 

.5683356 

5703 

.7414980 

3472 

.3217554 

6905 

234  52  76.6 

16.6 

0.11 

946090 

17.0 

—.6611379 

3744 

—.7459826 

8335 

—.3237017 

6376 

235  22  92.9 

32.9 

-M).05 

947580 

17.5 

.5538974 

:1357 

.7504103 

2629 

.3256233 

5600 

235  52  109.6 

49J> 

—0.01 

94n34 

18.0 

.5466145 

8546 

.7547806 

6351 

.3275200 

4576 

236  23  66.7 

6.6 

0.07 

946895 

.  18.5 

.5392899 

5318 

.7590937 

9497 

.3293918 

3302 

236  53  84.1 

23.9 

0.13 

946260 

19.0 

.5319237 

11673 

.7633485 

2063 

.3312384 

1777 

237  23  101.9 

41.6 

050 

945631 

19.5 

—.5245168 

7621 

-.7674451 

4047 

-.3330597 

IVokKj 

237  53  120.1 

59.7 

—057 

945407 

20.0 

J5170695 

3165 

.7716830 

5444 

.3348556 

7966 

238  24  78.7 

185 

0.34 

944986 

20.5 

.5095826 

8312 

.7757620 

6252 

.3366259 

,6678 

236  54  97.7 

37.1 

0.41 

944574 

21.0 

.5020564 

3066 

.7797817 

6469 

.3383704 

3132 

239  24  117.1 

56.4 

0.47 

944166 

21.5 

.4944915 

7433 

.7837418 

6088 

.3400890 

0326 

239  55  76.9 

16.1 

0.54 

.943762 

22.0 

—.4868885 

:1419 

—.7876421 

5110 

—.3417817 

7963 

240  25  97.1 

36.3 

— Oj60 

9433K 

22.5 

.4792478 

5028 

.7914822 

3529 

.3434483 

3938 

240  55  117.8 

56.9 

0.66 

9^973 

23.0 

.4715699 

8265 

.7952616 

1342 

.3450885 

0350 

241  26  78.6 

17.9 

o.n 

942684 

23.5 

.4638554 

:1136 

.7989801 

8546 

.3467022 

6496 

241  56  1005 

395 

0.75 

942201 

24.0 

.4561048 

3645 

.8026374 

5138 

.3482893 

2377 

242  27  62.0 

0.9 

0.80 

941623 

24.5 

—.4483186 

5798 

-.8062331 

1114 

—.3498496 

7089 

242  57  64.3 

23.1 

—0.84 

911448 

25.0 

.4404976 

7603 

.8097668 

6471 

.3513831 

3334 

243  27  106.9 

45.6 

0.87 

941079 

SS.5 

.4326423 

9065 

.8132381 

1204 

.3528895 

8407 

243  58  70.0 

8.6 

0.89 

940713 

26.0 

.4247533 

:0189 

.8166469 

5313 

.3543686 

3208 

244  28  93.4 

31.9 

0.90 

940:ei3 

26.5 

.4168312 

.0982 

.8199928 

8792 

.3558204 

7735 

244  58  1175 

55.6 

0.90 

939994 

27.0 

—.4088766 

.1450 

—.8232755 

1639 

—.3572448 

1989 

245  29  61.4 

19^ 

— Oi» 

999641 

2r.5 

.4008900 

.1598 

.8264946 

3850 

.3586414 

5964 

245  59  105.9 

445 

0.69 

930291 

28.0 

.3928720 

:1432 

.8296497 

5421 

.3600106 

:9666 

246  30  70A 

9.1 

0.dB!  936945  9 

28.5 

.3848233 

:0959 

.8327408 

6352 

.3613518 

3088 

247  0  96.1 

34.3 

0.85?  936602  | 

29.0 

.3767445 

:0185 

.8357674 

6639 

.3626649 

6229 

247  30  121.7 

59.8 

0.8^ 

996263 

29.5 

-.3686361 

9115 

—.8387293 

6279 

—.3639499 

9089 

246  1  87j6 

25.6 

—0.79 

937996 

30.0 

.3604990 

7757 

.8416262 

5269 

.3652067 

1667 

248  31  113.9 

51.8 

0.75 

937394 

30.5 

.3523336 

6116 

.8444578 

3606 

.3664352 

3962 

249  2  80.5 

18.3 

0.70 

937364 

Doc.  1.0 

.3441409 

4201 

.8472239 

1287 

.3676351 

5971 

249  32  107.4 

45.1 

0.64 

936938 

1.5 

.3359213 

:2018 

.8499240 

8310 

.3688065 

7695 

250  3  74.6 

125 

0.59 

936615 

2.0 

—.3276757 

9574 

—.8525580 

4671 

—.36994921  9132 

250  33  102.0 

39.6 

—053 

936295 
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Sttto. 
1861. 

BSCTANOULAR  BQUATOBIAL. 

POI.A&  BGLIPTIG.         1 

X. 

X'. 

T. 

Y'. 

B. 

Z'. 

TnwLoogilade. 

X' 

a  =  ©'8 
Latltode. 

Loir- Bad. 
Vect.«p. 

Dec.  a.5 

—.3194046 

6875 

— .8561256 

0371 

—.3710631 

0381 

85f  4'  69".7 

7^ 

-<f.47 

9.9 
935978 

3.0 

.3111069 

3930 

.8576271 

6405 

.372148a 

1140 

351  34  97.6 

35.0 

041 

935665 

3.5 

.3027891 

:0744 

.8600617 

:9773 

jarsaxm 

1710 

253  6  65.8 

3.1 

0.35 

935355 

4.0 

.2944469 

7334 

.8624294 

3472 

.3742309 

1989 

252  35  94i2 

31.4 

058 

935049 

4.5 

.2860798 

3676 

.8647300 

6500 

.3753388 

1978 

253  6  62.8 

0.0 

053 

934746 

6.0 

—.3776920 

9608 

—.8669634 

8857 

—.3761975 

1676 

353  36  91.6 

385 

-0.16 

934448 

.  5.6 

.3692838 

6727 

.8691394 

0639 

.3771370 

1081 

354  6  130.6 

675 

0.10 

934153 

6.0 

.2608530 

:1440 

.8712277 

1545 

.3780472 

0194 

254  37  89.8 

265 

0.05 

933863 

6.5 

i2524033 

6953 

.8732583 

1873 

.3789281 

9013 

256  8  1195 

56.9 

—0.00 

933576 

7.0 

J3439343 

-.2274 

.8752210 

1623 

.3797794 

7637 

255  38  88.7 

25.4 

.  +0.05 

933294 

7.5 

-ie54466 

7408 

—.8771157 

0493 

—.3806013 

6766 

256  8  116.4 

56.0 

+0.09 

933017 

8.0 

.3269410 

:2363 

.8789422 

8780 

.3813936 

3700 

256  39  88.2 

24.7 

0.13 

932744 

8.5 

.3184182 

7144 

.8807008 

6384 

.3821564 

1339 

257  9  118.2 

645 

0.15 

983475 

9.0 

.3098790 

:1763 

J6823899 

3303 

.3828894 

6679 

257  40  88.3 

245 

0.17 

932313 

9.5 

i2013338 

em 

.6840110 

:9637 

.3835937 

6723 

258  10  1185 

54.7 

0.18 

931955 

10.0 

-..1927834 

K)635 

— J88S5633 

6084 

—.3842663 

3469 

258  41  88.9 

25.0 

+0.18 

981703 

10.6 

.1841683 

4684 

.8870470 

:0944 

.3849101 

8918 

259  11  1194 

56.4 

0.17 

931465 

11.0 

.1755695 

8704 

.8884619 

4117 

.3a55242 

6070 

259  42  90.1 

26.0 

0.15 

931213 

11.6 

.1669574 

:3593 

.8898080 

7601 

.3861086 

0934 

260  12  120.8 

566 

0.13 

930977 

12.0 

.1583338 

6364 

.6910853 

0397 

.3666628 

6477 

260  43  91.7 

275 

0.11 

930747 

12.6 

—1496962 

9996 

—.8922935 

3504 

—.8871873 

1733 

261  13  133.7 

58.4 

+0i)8 

930523 

13.0 

.1410485 

3528 

.8934327 

3930 

.3876816 

6687 

361  44  93.8 

294 

+0.04 

930306 

13.5 

.1333901 

6952 

.8946027 

4644 

.3881461 

1343 

362  16  65.0 

05 

—0.00 

930095 

14.0 

.1237218 

:0277 

.8955035 

4676 

.3885806 

5699 

262  46  96.4 

31.8 

0.05 

929890 

14.5 

.1160441 

3508 

.8964351 

4016 

.3889651 

9755 

363  16  67i> 

3J2 

0.11 

929693 

16.0 

-.1063576 

6651 

—.8972974 

3664 

—.3893596 

3511 

363  46  995 

34.7 

—0.18 

929502 

16.6 

.0976630 

9712 

.8980904 

0618 

.3897041 

6967 

364  17  71.3 

6.3 

054 

929318 

16.0 

.0889610 

:2696 

.8968140 

7879 

.3900184 

0121 

364  47  103.1 

38.1 

0.31 

939141 

16.5 

.0802531 

5616 

.8994682 

4446 

.3903025 

2974 

365  18  76.1 

IOjO 

0.37 

938973 

17.0 

.0716370 

8471 

.9000529 

0319 

.3905564 

5523 

365  48  107.3 

43.1 

0.44 

928809 

17.6 

—.0628163 

:1271 

—.9005680 

6495 

—.3907801 

7771 

366  19  79.6 

14.3 

-0.50 

938654 

18.0 

.0540906 

4020 

.9010134 

:9974 

.3009737 

9718 

366  49  113.1 

46.7 

057 

928505 

185 

.0463605 

6725 

.9013891 

3756 

.3911371 

1363 

367  30  84.7 

195 

0.63 

928363 

lao 

.0366269 

9896 

.9016950 

6840 

.3913701 

3706 

367  50  1175 

51.9 

0.69 

938228 

19.6 

.0278901 

:2032 

.9019312 

9327 

.3913729 

3744 

368  21  904 

24.7 

0.75 

928100 

30.0 

—.0191610 

4646 

—.9030976 

0916 

-.3914453 

4480 

368  51  1385 

67.7 

-0.80 

927978 

90.5 

.0104101 

7242 

.9031941 

1906 

.3914875 

4913 

369  33  96.8 

30.9 

0.86 

937863 

31.0 

—.0016680 

9625 

.9022206 

2197 

.3914993 

6042 

969  53  70.3 

45 

0.90 

927754 

31.6 

-h.0070747 

:7598 

.9021772 

1789 

.3914805 

4866 

270  33  103.8 

37.7 

0.93 

927652 

33.0 

J0158171 

6018 

.9020639 

0681 

.3914315 

4388 

270  64  775 

11.3 

0.96 

927556 

33.6 

-hi)346587 

3430 

—.9018806 

8874 

—.3913530 

3604 

271  34  111.4 

46.1 

—0.98 

937466 

33.0 

.0332988 

:9628 

.9016272 

6366 

.3912421 

2517 

371  65  855 

19.1 

0.99 

927382 

33.6 

.0420367 

7303 

.9013037 

3157 

.3911017 

1124 

272  25  119.7 

535 

0.99 

927304 

34.0 

.0507716 

4549 

.9009103 

9249 

,3909309 

9428 

272  56  94.1 

275 

0.99 

927232 

34.6 

X)695030 

1860 

.9004468 

4640 

.3907297 

7427 

373  27  68.6 

W 

0.99 

927165 

35.0 

+.0682300 

:9137 

—.8999131 

9329 

—.3904980 

6123 

273  47  103.2 

364 

-0.98 

937105 

35.6 

.0769622 

6347 

.8993093 

3317 

.3902358 

3511 

274  28  77.9 

11.0 

0.96 

927050 

36i) 

.0856687 

3510 

.8966354 

6605 

.3899432 

9597 

274  68  112.8 

46.9 

0.94  926999 

36.6 

.0943790 

0611 

.8978913 

9190 

.3896202 

6378 

275  29  67.8 

20.8 

0.90  926953 

37.0 

.1030622 

:7642 

.8970771 

1074 

.3892667 

3855 

376  69  122.9 

56.8 

0.86  926913 

37.6 

■4-.11 17777 

4596 

—.8961938 

3357 

-«*.3868827 

0036 

276  30  96.1 

30^ 

—0.81 

996876 

38.0 

.1204648 

1466 

.8963385 

3740 

.3884684 

4895 

•377  1  73.4 

ai 

0.76 

926844 

385 

.1291427 

:8244 

.8942143 

3533 

38R0337 

0459 

377  31  106.8 

414 

0.70 

926817 

39.0 

.1378106 

4924 

.8931200 

1606 

.3875486 

6720 

378  3  84.3 

16.7 

0.64 

936794 

395 

.1464682 

1497 

.8919559 

9993 

.3870433 

0677 

378  33  119.7 

53.1 

056 

926775 

30.0 

+.1651144 

:7960 

—.8907220 

7681 

—.3865075 

6332 

379  3  95.3 

375 

-0.53 

926761 

305 

.1637487 

4301 

.8894185 

4672 

.3859415 

9683 

379  34  70.8 

ao 

0.46i  926751 

31.0 

.1723703 

0517 

.8880454 

0968 

.3853463 

3733 

380  4  106.4 

365 

0.40  926745 

315 

.1809784 

6596 

.8866028 

6568 

.3847190 

7481 

380  35  83.1 

145 

0.34  926743 

33.0 

+.1895734 

2536 

—.8850908 

1475 

-.3840G34 

0929 

381  6  117.8 

49.8 

-058  926745 

1 
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MERCURY. 

SiM»h. 

X, 

y- 

Z. 

Twtor. 

LoiMdtadeIn 

780 

-^.2719 

-0.3690 

-04)068 

9.6612 

0       1 

233  40.0 

+2.75 

+  3.73 

+04)7 

785 

0.1776 

04299 

0.0204 

9.6680 

247  41.4 

1.71 

4.14 

0.20 

790 

-0.0704 

04595 

04)324 

9.6684 

261  29.1 

+0.68 

443 

0.31 

795 

+0.0419 

04555 

04)422 

9.6622 

275  28.1 

-041 

447 

041 

800 

0.1510 

04169 

0.0466 

9.6494 

290    4.7 

1.66 

4.57 

0.53 

805 

0.2473 

0.3437 

0.0511 

9.6298 

305  49.1 

3.11 

4.32 

0.64 

810 

0.3199 

0.2379 

04)486 

9.6038 

323  18.5 

4.81 

3.57 

0.72 

815 

0.3558 

-0.1055 

0.0407 

9.5721 

343  18.1 

6.65 

+  1.97 

0.76 

820 

0.3414 

+0.0409 

0.0270 

9.5377 

6  37.5 

8.09 

-0.97 

0.64 

8^ 

0.2666 

0.1792 

-04)067 

9.5068 

33  48.9 

7.83 

5.25 

+0JK 

830 

+0.1342 

0.2775 

+0.0114 

9.4892 

64  19.3 

-4.45 

9.20 

-0.38 

835 

-0.0306 

0.3080 

0.0287 

94926 

95  52.7 

+0.99 

9.98 

0.93 

840 

0.1887 

0.2651 

04)392 

9.5154 

125  31.2 

6.22 

7.83 

14)6 

845 

0.3088 

0.1669 

0.0416  ' 

9.5483 

151  30.3 

6.81 

348 

0.92 

850 

0.3783 

+0.0403 

04)372  1 

9.5824 

173  42.9 

64>9 

-0.70 

0.65 

855 

0.3983 

-0.0923 

0.0278 

9^125 

192  50.8 

5-64 

+  1.31 

0.39 

860 

0^55 

0.2154 

04)154  ; 

9.6366 

209  43.3 

4J50 

2.58 

0.18 

865 

0.3184 

0.3192 

+0.0015 

9.6540 

225    3.2 

3.38 

3.39 

-04)2 

870 

0.2357 

0.3974 

-0.0125  i 

9.6648 

239  25.1 

2.36 

8.92 

+0.12 

875 

0.1352 

04459 

0.0255 

9.6690 

253  17.9 

1.29 

4.27 

0.24 

880 

-0.0250 

04620 

04)367  ' 

9.6666 

267    7.1 

+0.24 

4.50 

0.37 

885 

+0.0871 

04440 

0.0452 

9.6578 

261  18.0 

-0.90 

4.59 

047 

890 

0.1922 

0.3912 

04)501 

9.6422 

296  18.2 

2.21 

4.51 

0.58 

895 

0.2803 

0.3044 

0.0507  ; 

9.6200 

312  40.3 

3.77 

4.09 

0.68 

900 

0.3397 

0.1868 

0.0461  1 

9.6915 

331    4.8 

5.56 

34)6 

0.75 

905 

0.3568 

.-0.0468 

0.0358 

9.5582 

352  19.8 

7.35 

+  0.96 

0.74 

910 

0.3185 

+0.0997 

04)200 

9.5242 

17  12.0 

8.30 

-2.59 

0.52 

915 

0.2188 

0.2257 

-0.0005 

94975 

45  53.9 

6.66 

7.06 

+04)2 

990 

•H).0690 

0.2991 

+0.0190 

94879 

77  114 

-2.31 

lOwOO 

-0^ 

9S5 

-0.0977 

0.2986 

0.0339 

9.5000 

108  17.5 

+34)1 

9.20 

14)5 

930 

0.2431 

0.2303 

0.0411 

9.5282 

136  33.2 

6.15 

5.63 

14)4 

935 

0.3434 

+0.1175 

0.0406 

9.5624 

160  57.1 

6.87 

-2.35 

0.81 

940 

0.3921 

-0.0139 

0.0339 

9.5953 

181  48.7 

6.25 

+  0.22 

0.54 

945 

0.3937 

0.1441 

0.0230 

9.6231 

199  55.8 

5.18 

1.90 

0.30 

950 

0.3559 

0.2602 

+0.0096 

9.6445 

216    6.0 

4.04 

2^ 

-0.11 

955 

0.2875 

0.3542 

-0.0042 

9.6592 

230  684> 

2.94 

3.63 

+04)4 

960 

0.1965 

04208 

04)179 

9.6673 

245    54 

1.91 

4.07 

0.17 

965 

-0.0912 

0.4564 

0.0303 

9.6688 

258  53.7 

+0.88 

4.38 

0Je9 

970 

+0.0208 

04589 

0.0405 

9.6638 

272  48.7 

-0.21 

44S5 

040 

975 

0.1311 

0.4268 

04)477 

9.6523 

287  16.1 

141 

4.59 

0.51 

980 

0.2307 

0.3599 

0.0509 

9.6340 

302  45.2 

2.81 

4.39 

048 

985 

0.3086 

0.2600 

0.0495 

9.6091 

319  51.7 

447 

3.77 

0.72 

990 

0.3525 

-0.1319 

0.0426 

9.5784 

339  194 

6.31 

+  2.86 

0.76 

995 

0.3485 

+0.0133 

0.0300 

9.5441 

1  57.9 

7.91 

-0.30 

0.6S 

1000 

0.2853 

0.1552 

-0.0124 

9.5119 

28  25.5 

8.09 

441 

+oje 

1005 

0.1626 

0.2636 

+0.0077 

94910 

56  25.9 

5.32 

8j63 

-0.25 

1010 

+0.0010 

0.3082 

0.01^ 

94903 

90    1.5 

-04)3 

10.14 

0« 

1015 

-0.1612 

0.2781 

04)378 

9.5101 

120  12.8 

+4.62 

7.98 

14)9 

1020 

0.2899 

0.1883 

0.0418 

^.5418 

146  55:9 

6.68 

4.34 

0.96 

1025 

0.3693 

+0.0651 

0.0385 

9.5762 

169  48.6 

6.71 

-  1.18 

0.70 

1030 

-0.3980 

-O.0678 

+0.0298 

9.6073 

189  27.3 

+5.83 

+  0.99 

-044 

Nor.  —  The  Epoch  to  the  3400,OOOCh  day  of  the  Julian  Pttiod  »  1868,  Norembar  16. 
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MEECURT. 

Epoch. 

X. 

y- 

Z. 

Yaetor. 

Ornt. 

1035 

-0.3825 

-^.1935 

+0.0178 

9.6326 

o     t 
206  414 

+4.71 

+  2.38 

-0.22 

IMO 

0.3313 

0.3015 

+0.0042 

9.6513 

222  16.0 

3.59 

34J7 

-0.05 

1045 

0.2528 

0.3849 

-0.0099 

9.6633 

236  46.5 

242 

•      3.84 

+0.10 

1050 

0.1551 

04391 

0.0232 

9.6687 

250  42.7 

1.49 

4.22 

0.22 

1055 

-04)460 

0.4615 

0.0348 

94676 

264  30.7 

+044 

4.47 

0.34 

lOGO 

+0.0663 

0.4501 

0.0439 

9.6599 

278  354 

-0.68 

449 

0.45 

1065 

0.1735 

0.4037 

0.0495 

9.6457 

293  24.2 

1.95 

4.54 

0.56 

1070 

0.9657 

0.3231 

0.0510 

9.6247 

309  28.2 

3.45 

4.21 

0.66 

1075 

0.3313 

0.2110 

0.0474 

9.5973 

327  26.3 

6.21 

3.31 

0.74 

1060 

0.3575 

-0U)741 

0.0382 

94647 

346    5.4 

7.03 

+  1.46 

0.75 

1065 

0.3304 

+0.0728 

0.0234 

94303 

12  14.2 

8.24 

-  142 

048 

1090 

0.2420 

04S052 

-0.0043 

94015 

40  154 

7.36 

6.25 

+0.13 

1095 

+0.0996 

0.2906 

+0.0156 

9.4880 

71  14.2 

-3.33 

9.73 

-042 

1100 

-0.0670 

0.3046 

0.0317 

94962 

102  364 

+2.12 

942 

1.00 

1105 

0.2189 

0.2474 

0.0404 

94221 

131  32.2 

6.78 

6.63 

1.07 

1110 

0.3284 

0.1408 

0.0412 

9.5559 

156  39.7 

6.87 

2.94 

0.86 

1115 

0.3868 

+0.0112 

0.0355 

94694 

178    74 

641 

-0.19 

049 

1120 

0.3967 

-0.1204 

0.0253 

9.6183 

196  42.0 

540 

+  1.64 

0.34 

1125 

0.3656 

0.2400 

+0.0124 

9.6410 

213  104 

4.25 

2.79 

-0.14 

1130 

0.3023 

0.3386 

-0.0016 

9.6569 

228  154 

3.15 

842 

+0.02 

1135 

0.2149 

0.4106 

0.0154 

9.6663 

242  28.7 

2.11 

4.01 

0.15 

1140 

-0.1117 

-0.4520 

-0.0282 

9.6690 

256  184 

+1.07 

+  4.33 

+0.27 

VENUS 

5. 

5^ 

ftnm 
ipooh. 

CO. 

y- 

Z, 

Baditu 
Vector. 

LoDgltiide  In 
Orbit 

«• 

"^^ 

780 

-0.6312 

-0.3499 

+0.0310 

94586 

208°  57.0 

+20.34 

+11.16 

-1.00 

785 

0.5767 

0.4351 

0.0267 

94591 

216  58.9 

18.53 

13.98 

0.86 

790 

0.5112 

0.5118 

0.0217 

94595 

224  59.7 

1648 

1640 

0.70 

795 

0.4357 

0.5785 

0.0163 

94600 

232  594 

13.92 

1847 

042 

800 

0.3516 

0.6340 

0.0106 

9.8604 

240  58.2 

11.20 

20.19 

0.33 

605 

0.2607 

0.6772 

+0.0048 

94607 

248  56.2 

8.28 

2142 

-0.15 

810 

0.1648 

0.7073 

-0.0010 

9.8611 

256  53.4 

5.22 

2242 

+0.03 

815 

-O.0658 

0.7238 

0.0070 

9.8614 

264  494 

+  2.08 

2249 

0.22 

820 

+0.0345 

0.7263 

0.0129 

94616 

272  45.5 

-  1.09 

2242 

041 

825 

0.1342 

0.7140 

0.0164 

94619 

280  40.8 

4.23 

22.53 

0.58 

830 

0.2313 

0.6899 

0.0235 

94620 

288  354 

7.29 

21.72 

0.73 

835 

0.3239 

0.6516 

0.0283 

94622 

296  30.0 

10.19 

2049 

0.89 

840 

0.4104 

04006 

0.0326 

94623 

304  24.2 

12.90 

1848 

1.03 

845 

0.4891 

0.5385 

0.0361 

94623 

312  18.4 

1547 

16.92 

1.14 

850 

0.5583 

04658 

0.0390 

94623 

320  124 

1745 

1444 

1.23 

855 

0.6168 

0.3842 

0.0412 

9.8621 

328    6.9 

1940 

12.08 

1.30 

860 

0.6636 

0.2954 

0.0425 

94620 

336    14 

20.90 

9.30 

1.34 

865 

0.6077 

0.2010 

0UM30 

9.8618 

343  564 

22.01 

6.34 

1.36 

870 

0.7184 

0.1026 

0.0428 

94616 

351  514 

22.70 

3.24 

1.35 

875 

0.7253 

-0.0022 

0.0417 

9.8612 

359  47.9 

22.97 

+  0.07 

1.32 

860 

0.7182 

+0.0981 

0.0396 

9.8609 

7  44.7 

22.60 

-3.12 

1.26 

1       685 

+0.6972 

+0.1965 

-0.0372 

94605 

15  42.2 

-22.10 

-  6.25 

+1.18 

Nonb —Tlie  Bpoch  b  tlw  MOO^OOOtti  day  of  tlM  JiiUan  Pflriod  »  1868,  NoT^ 

50 
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VENUS. 

Epoch. 

X. 

y- 

Z. 

Radios 
Yector. 

^r^- 

«• 

-.X. 

^ 

-^y. 

890 

+0.6627 

■H).2912 

-0.0338 

9.9602 

O       f 

23  40.6 

•21.14 

-9.29 

+14)8 

895 

0.6154 

0.3802 

0.0297 

9.8598 

31  39.9 

19.68 

12.16 

0.95 

900 

0.5561 

0.4618 

0.0250 

9.8594 

39  40.1 

17.84 

14.81 

0.80 

905 

0.4859 

0.5345 

0.0198 

9.8589 

47  41.3 

15.64 

17.20 

0« 

910 

0.4062 

0.5967 

0.0143 

9.8585 

55  43.4 

13.12 

19.26 

0.46 

915 

0.3185 

0.6471 

0.0085 

9.8581 

63  464 

10.31 

20.94 

0.27 

920 

0.2245 

0.6848 

-0.0026 

9.8577 

71  50.2 

7.28 

22.22 

+0.06   i 

935 

0.1262 

0.7089 

+0.0033 

9.8574 

79  54.8 

4.11 

23.05 

-0.11 

930 

+0.0255 

0.7190 

0.0093 

9.8571 

88    0.0 

-0.83 

23.42 

0.30 

935 

-0.0758 

0.7150 

0.0150 

9.8569 

96    5.9 

+248 

23.33 

0.49 

940 

0.1757 

0.6969 

0.0204 

9.8566 

104  12.4 

5.75 

vsirt 

0.67 

945 

0.2721 

0.6649 

0.0255 

9.8565 

112  19.2 

8.90 

21.75 

0.83 

950 

0.3631 

0.6194 

0.0301 

9.8564 

120  26.3 

11.87 

20.2R 

0.98 

955 

0.4467 

0.5616 

0.0341 

9.8564 

128  33.4 

14.62 

18.39 

1.12 

960 

0.5214 

0.4927 

0.0374 

9.8564 

136  40.8 

17.07 

16.13 

1.23 

965 

0.5859 

0.4140 

0.0399 

9.8565 

144  48.2 

19.17 

13.54 

1.31 

970 

0.6387 

0.3271 

0.0416 

9.8566 

152  55.2 

20.88 

10.69 

1.36 

975 

0.6787 

0.2336 

Qr0424 

9.8568 

161    1.4 

22.16 

7.63 

1.39 ; 

980 

0.7053 

0.1355 

0.0424 

9.8570 

169    7.0 

23.00 

442 

1.38 

965 

0.7179 

+0.0347 

0.0417 

9.8573 

177  12.3 

23.36 

-  1.13 

1.36 

990 

0.7164 

-0.0667 

0.0401 

9.8576 

185  17.0 

23.26 

+  2.17 

1.30 

995 

0.7006 

0.1668 

0.0377 

9.8580 

193  21.0 

22.70 

541 

1.22 

1000 

0.6710 

0.2636 

0.0345 

9.8583 

201  24.2 

21.68 

8.52 

1.12 

1005 

0.6282 

0.3553 

0.0307 

9.8588 

209  26.5 

20.23 

11.44 

0.99 

1010 

0.5731 

0.4400 

0.0264 

9.8592 

217  27.9 

18.40 

14.13 

0.85 

1015 

0.5070 

0.5161 

0.0214 

9.8596 

225  28.4 

16.24 

16.53 

0.69 

1020 

0.4309 

0.5822 

0.0161 

9.8600 

233  28.0 

13.76 

18.59 

0.51 

1025 

0.3463 

0.6370 

0.0104 

9.8604 

241  26.8 

11.03 

20.28 

0.33 

1030 

0.2551 

0.6794 

+0.0045 

9.8607 

249  24.7 

8.11 

21.59 

-0.14 

1035 

0.1589 

0.7087 

-0.0015 

9.8611 

257  21.8 

5.04 

2248 

+0.04 

1040 

-0.0597 

0.7243 

0.0073 

9.8614 

265  18.2 

+1.89 

22.91 

0.23 

1045 

+0.0406 

0.7259 

0.0130 

9.8617 

273  14.0 

-1.28 

22.91 

041 

1050 

0.1401 

0.7137 

0.0186 

9.8619 

281    9.2 

4.42 

2249 

0.59 

1055 

0.2370 

0.6879 

0.0239 

9.8621 

289    4.0 

7.46 

1^1.65 

0.75 

1060 

0.3293 

0.6488 

0.0287 

9.8622 

296  58.4 

10.36 

20.40 

0.90 

1065 

0.4154 

0.5972 

0.0328 

9.8623 

304  52.6 

13.06 

18.77 

1.02 

1070 

0.4935 

0.5343 

0.0363 

9.8623 

312  46.8 

15.51 

16.79 

1.14 

1075 

0.5621 

0.4611 

0.0392 

9.8622 

320  41.0 

17.68 

14.50 

1.24 

1080 

0.6200 

0.3791 

0.0413 

9.8622 

328  35.3 

19.51 

11.93 

1.30 

1085 

0.6661 

0.2898 

0.0426 

9.8620 

336  29.8 

20.98 

9.13 

1.34 

1090 

0.6994 

0.1950 

0.0431 

9.8618 

344  24.9 

22.06 

6.15 

1.36 

1095 

0.7192 

-0.0966 

0.0427 

9.8615 

352  20.4 

22.73 

+  3.05 

1.35 

1100 

0.7252 

+0.0037 

0.0415 

9.8612 

0  16.5 

22.97 

-0.12 

1411 

1105 

0.7172 

0.1040 

0.0396 

9.8609 

8  13.3 

22.76 

3.30 

1.25    ' 

1110 

0.6953 

0.2023 

0.0369 

9.8605 

16  10.9 

22.13 

644 

1.17 

1115 

0.6601 

0.2968 

0.0334 

9.8601 

24    9.4 

21.06 

9.47 

1.07 

1120 

0.6121 

0.3854 

0.0293 

9.8597 

32    8.7 

19.59 

12.34 

04M 

1125 

0.5521 

0.4665 

0.0247 

9.8593 

40    9.0 

17.72 

14.97 

0-79 

1130 

0.4813 

0.5385 

0.0196 

9.8589 

48  10.2 

1549 

17.33 

0.63 

1135 

0.4011 

0.6001 

0.0141 

9.8585 

56  12.4 

12.94 

19.36 

0.45 

1140 

+0.3130 

+0.6497 

-0.0081 

9.8581 

64  154 

-10.13 

-21.02 

+0.96   J 

Nor.  —The  Epoch  is  tb«  2400/)00tfa^y  ttflOM  JtiUaii  Pttiod  »  1868,  Norsmhsr  16. 
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THE    EARTH. 

Bpoqh. 

W. 

y- 

Z. 

Victor. 

LoDidtadAln 

780 

-0.9443 

+04«25 

0.0000 

9.9927 

104""  23.1 

+  3.43 

-^13.36 

0.00 

790 

0.4092 

0.6946 

9.9929 

114  34.6 

6.74 

12.64 

800 

0.5612 

0.8091 

9.9933 

124  45.0 

7.85 

11.30 

810 

0.6961 

0.6986 

9.9939 

134  53.9 

9.70 

9.78 

830 

0.8094 

0.5665 

9.9947 

145    1.1 

11.21 

7.85 

830 

0.8980 

0.4170 

9.9957 

155    5.6 

12.35 

6.72 

640 

0.9593 

0.2549 

9.9966 

165    7.2 

13.09 

347 

850 

0.9916 

+0U)650 

9.9980 

175    6.0 

13.41 

-  1.14 

860 

0.9^3 

-0.0674 

9.9992 

165    1.0 

13.32 

+  1.16 

670 

0.9675 

0.^72 

0.0004 

194  52.6 

12.85 

3.43 

880 

0.9121 

0.4194 

0.0017 

204  41.3 

12.02 

6.64 

690 

0.8301 

0.5694 

0.0026 

214  26.4 

10.66 

7.46 

900 

0.7242 

0.7029 

0.0039 

224    6.3 

940 

9.14 

910 

0.5974 

0.8161 

0.0049 

233  47.6 

7.70 

10.63 

990 

0.4535 

0.9062 

0.0057 

243  24.7 

6.61 

11.63 

930 

0.2969 

0.9704 

0.0064 

252  50.6 

3.78 

12.39 

940 

-0.1317 

1.0073 

0.0069 

262  33.2 

+  1.67 

12.82 

950 

•H)U)371 

1.0160 

0.0071 

272    6.5 

-046 

12.90 

960 

0.2049 

0.9960 

0.0072 

281  37.6 

2.61 

12.64 

970 

0.3670 

0.9480 

0.0071 

291    9.7 

4.67 

12.04 

960 

0.5187 

0.6733 

0.0068 

300  42.3 

6.61 

11.11 

990 

0.6557 

0.T741 

0.0063 

310  16.0 

6.39 

9.88 

1000 

0.7743 

0.6530 

0.0055 

319  51.6 

9.95 

8.37 

1010 

0.6706 

0.5133 

0.0047 

329  29.0 

11.25 

6.62 

loao 

04)425 

0^90 

0.0037 

339    9.0 

12.26 

4.66 

1030 

0.9669 

0.1944 

0.0026 

346  51.9 

12.94 

2.54 

1040 

1.0029 

-0.0241 

0.0014 

356  37.7 

13.25 

+  0.30 

1050 

0.9695 

40.1470 

0.0001 

6  27.0 

13.19 

-  1.97 

1060 

0.9469 

0.3137 

9.9989 

16  19.8 

12.73 

4.23 

1070 

0.6761 

0.4709 

9.9976 

28  16.6 

11.68 

6.40 

1080 

0.7790 

0.6141 

9.9965 

36  15.0 

10.64 

840 

1090 

0.6584 

0.7389 

9.9954 

48  17.5 

9.06 

10.18 

1100 

0.5178 

0.6409 

9.9945 

68  22.6 

7.17 

11.66 

1110 

0.3613 

0.9171 

9.9936 

68  30.1 

6.02 

12.78 

1120 

0.1936 

0.9651 

9.9932 

78  30.6 

2.70 

13.50 

1130 

40.0200 

0.9634 

9.9928 

66  50.2 

-0.26 

13.79 

1140 

-0.1543 

40.9716 

0.0000 

9.9927 

99    1.7 

+  2.18 

-13.63 

0.00 

MARS 

• 

D»TP 

ftom 
Ipoeli. 

X. 

y^ 

z. 

Radhu 
VecUir. 

0.1637 

LoDgltadelii 

x« 

»« 

-^y- 

1      780 

+1.1067 

+0.9498 

-0.0064 

0     1 
40  39.4 

-0.63 

-0.64 

0.00 

1      790 

1.0155 

1.0629 

-0.0017 

0.1673 

46  18.6 

0.66 

0.69 

0.00 

800 

0.9155 

1.1662 

+0.0026 

0.1710 

51  52.0 

0.50 

0.63 

0.00 

810 

0.8074 

1.2588 

0.0075 

0.1748 

57  19.8 

0.43 

0.66 

0.00 

820 

0.6921 

1.3404 

0.0120 

0.1786 

62  41.9 

0.35 

0.69 

-0.01 

630 

0.5708 

1.4105 

0.0164 

0.1823 

67  58.5 

0.27 

0.70 

0.01 

840 

+0.4446 

+1.4687 

+0.0207 

0.1660 

73    9.7 

-0.20 

-0.72 

-0.01 

Non.  —  Tbe  Spoch  is  tb«  2«00,000th  daj  of  ftbe  JnUan  Poiod  »  1868,  November  le. 
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MABS 

Spoch. 

a:. 

If' 

Z. 

Badios 
Vector. 

LoDgitadeln 
OrMfe. 

3^ 

850 

+0^151 

+1.5148 

+0.0249 

0.1896 

O       1 

78  15.8 

-0.16 

-0.72 

-0.01 

860 

0.1829 

1.5489 

0.0288 

0.1931 

83  16.8 

OM 

0.72 

0.01 

870 

+0.0492 

1.5708 

0.0335 

0.1964 

88  13.2 

-0.02 

0.71 

QLOl 

880 

-0.0848 

1.5809 

0.0359 

0.1996 

93    5.2 

+0U)4 

0.70 

0L02 

890 

0.2182 

1.5791 

0.0391 

0.2027 

97  53.0 

0.09 

0.69 

0.08 

900 

0.3500 

1.6659 

0.0420 

0.2055 

102  36.9 

0.16 

0.67 

0.02 

910 

04793 

1.5414 

0.0446 

0.2081 

107  17.2 

0.20 

0.65 

0.02 

920 

0.6052 

1.5062 

0.0469 

0.2106 

111  54.4 

0.25 

0.62 

0jQ2 

930 

0.7270 

1.4605 

0.0489 

0.2128 

116  28.6 

0.30 

0.59 

0.02 

940 

0.8439 

1.4048 

0.0505 

0.2147 

121    0.1 

0.34 

0.56 

0.02 

950 

0.9550 

1.3398 

0.0518 

0.2165 

125  29.4 

0.38 

0.54 

OiOS 

960 

1.0599 

1.2658 

0.0528 

0.2180 

129  56.6 

042 

0.50 

0.02 

970 

1.1578 

1.1836 

0.0534 

0.2192 

134  22.2 

045 

046 

ao2 

980 

1.2481 

1.0937 

0.0536 

0.2202 

138  464 

049 

042 

0.0S 

990 

1.3304 

0.9967 

0.0535 

0.2209 

143    9.6 

0.51 

0.38 

0.02 

1000 

1.4042 

0.8932 

0.0531 

0.2214 

147  32.0 

0.54 

0.34 

OM 

1010 

1.4688 

0.7841 

0.0523 

0.2217 

151  54.0 

0.66 

0.30 

0j02 

1020 

1.5242 

0.6699 

0.0512 

0.2216 

156  15.9 

0.68 

0.26 

04)2 

1030 

1.5698 

0.5515 

0.0498 

0.2213 

160  37.9 

0.60 

0.21 

04)2 

1040 

1.6053 

0.4295 

0.0480 

0.2208 

165    0.5 

0.61 

0.16 

0.02 

1050 

1.6305 

0.3047 

0.0459 

0.2200 

169  24.0 

0.63 

0.11 

04)8 

1060 

1.6452 

0.1780 

0.0436 

0.2189 

173  48.5 

0.64 

0.07 

0.02 

1070 

1.6491 

+0.0501 

0.0410 

0.2176 

178  14.6 

0.65 

-0.02 

0.02 

1080 

1.6422 

-0.0781 

0.0381 

0.2160 

162  42.3 

0.66 

+0U)3 

0.02  ; 

1090 

1.6243 

0.2057 

0.0349 

0.2142 

187  12.2 

0.66 

0.08 

0.01 

1100 

1.5955 

0.3320 

0.0315 

0.2122 

191  44.5 

0.65 

0.13 

04)1 

1110 

1.5558 

0.4561 

0.0278 

0.2099 

196  19.4 

0.65 

0.19 

0.01 

1120 

1.5053 

0.5770 

0.0240 

0.2074 

200  574 

0.64 

0.24 

0.01 

1130 

1.4442 

0.6937 

0.0200 

0.2047 

205  38.8 

0.62 

0.30 

0.01 

1140 

-1.3726 

-0.8055 

+0.0159 

0.2018 

210  22.7 

+0.60 

40.36 

-0.01 

J 

UPITE 

B. 

ttom 
Bpoeh. 

0?. 

2/' 

Z. 

Radias 
Vector. 

0.72788 

Orbit 

«• 

~h" 

780 

^4.03920 

+3.49848 

+0.07892 

0       1       II 

139    6  38 

+119.57 

-103.56 

-2.34 

790 

4.08903 

3.44458 

0.08024 

0.72812 

139  53  49 

120.85 

101.80 

2.37 

800 

4.13806 

3.39002 

0.08154 

0.72835 

140  40  56 

122.10 

100.03 

241 

810 

4.18629 

3.33480 

0.06282 

0.72858 

141  28    0 

123.33 

98.24 

244   ' 

820 

4.23371 

3.27894 

0.08409 

0.72881 

142  15    1 

124.53 

9644 

2.48   1 

830 

4.28032 

3.22245 

0.08535 

0.72904 

143    2    0 

125.70 

94.63 

8.61    i 

840 

4.32611 

3.16533 

0.08659 

0.72926 

143  48  55 

126.85 

92.81 

2.54 

850 

4.37107 

3.10761 

0.08781 

0.72948 

144  35  48 

127.97 

90.98 

2.57  j 

860 

4.41519 

3.04929 

0.08902 

0.72970 

145  22  38 

129.07 

89.14 

2.60 

870 

4.45846 

2.90038 

0.09021 

0.72991 

146    9  25 

130.14 

87.29 

2.63 

880 

4.50087 

2.93090 

0.09138 

0.73012 

146  56    9 

131.19 

8543 

2.66 

890 

4.54242 

2.87067 

0.09253 

0.73033 

147  42  50 

132.21 

83.56 

2.69 

900 

4.58311 

2.81029 

0.09366 

0.73054 

148  29  30 

133.80 

81.68 

8.72 

910 

-4.62293 

+2.74917 

+0.09478 

0.73074 

149  16    6 

+134.17 

-79.79 

-8.75 

Nora.  —  The  Epoch  is  the  aiOO^OOOth  daj  of  the  JoUmk  Pniod  »  1868,  Noiember  1«. 
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JUPITER. 

Days 
from 
Epoch. 

X. 

y- 

Z. 

RadiQg 
Tector. 

^^"^•^ 

3^ 

m 

-4.66188 

+2.68753 

+0.09588 

0.73094 

0     1     a 
150    2  40 

+136.11 

-77.89 

-2.78 

930 

4.69994 

2.62538 

0.09696 

0.73114 

160  49  11 

136.03 

75.99 

2.81 

940 

4.73711 

2.56273 

0.09603 

0.73138 

151  86  39 

136.92 

74.08 

2.83 

950 

4.77338 

2.49960 

0.09908 

0.73152 

152  22    6 

137.79 

72.16 

2.86 

960 

4.80874 

243600 

0.10010 

0.73171 

153    8  29 

138.63 

70.23 

2.89 

970 

4.84320 

2.37195 

0.10110 

0.73189 

153  64  51 

13945 

68.30 

2.91 

960 

4.87674 

2.30744 

0.10209 

0.73207 

154  41  10 

140.24 

66.36 

2.94 

990 

4.90937 

2.24249 

0.10306 

•  0.73225 

155  27  27 

141.01 

6441 

2.96 

1000 

4.94108 

2.17711 

0.10401 

0.73243 

166  13  41 

141.75 

G246 

2.98 

1010 

4.97186 

2.11132 

0.10494 

0.73260 

156  69  53 

14246 

60.50 

3.00 

1020 

5.00170 

2.04514 

0.10585 

0.73277 

157  46    3 

143.15 

584>3 

3.03 

1030 

5.03061 

1.97858 

0.10674 

0.73294 

158  32  11 

143.81 

56.56 

3.05 

1040 

5.05858 

1.91165 

0.10761 

0.73310 

169  18  17 

144.44 

54.59 

3U)7 

1050 

5.08560 

1.84436 

0.10846 

0.73326 

160    4  21 

145.05 

52.61 

3.09 

1060 

5.11167 

1.77673 

0.10929 

0.73342 

166  50  23 

145.64 

60.62 

3.11 

1070 

5.13678 

1.70876 

0.11010 

0.73357 

161  36  23 

146.20 

48.63 

3.13 

1080 

5.16094 

1.64048 

0.11089 

0.73372 

162  22  21 

146.74 

46.64 

3.15 

1090 

5.18413 

1.57189 

0.11166 

0.73387 

163    8  17 

147.25 

44.65 

3.17 

1100 

5.20635 

1.50300 

0.11240 

0.73401 

163  54  11 

147.73 

42.65 

3.19 

1110 

5.22761 

143383 

0.11313 

0.73416 

164  40    4 

148.19 

40.66 

3.21 

1120 

5.24790 

1.36439 

0.11384 

0.73428 

165  25  55 

148.62 

38.64 

3.22 

1130 

5.26722 

1.29471 

0.11452 

0.73442 

166  11  44 

149.03 

36.63 

3.24 

1140 

-5.28557 

+1.22479 

+0.11518 

0.73455 

166  57  31 

+14942 

-34.62 

-3.26 

s 

►  ATUR 

N. 

Xpoch. 

(T. 

>• 

z. 

Radina 
Vector. 

LoDKitadein 
Othit, 

«» 

-^^y- 

780 

-8.36824 

+4.02697 

+0.26922 

0.96804 

O       1      u 

154  19  45 

+14.11 

-6.79 

-0.45 

790 

8.39534 

3.97651 

0.27115 

0.96818 

154  40  55 

14.14 

6.70 

046 

800 

8.42213 

3.92591 

0.27306 

0.96831 

155    2    5 

14.17 

6.61 

046 

810 

8.44800 

3.87516 

0.27496 

0.96844 

155  23  14 

14.21 

6.52 

0.46 

820 

847415 

3.82427 

0.27686 

0.96857 

155  44  22 

14.24 

6.43 

047 

830 

8430059 

3.77324 

0.27874 

0.96870 

156    5  29 

14.27 

6.33 

047 

840 

8.52611 

3.72207 

0.28061 

0.96883 

156  26  36 

14.30 

6.24 

0.47 

850 

8.55131 

3.67076 

0.28247 

0.96896 

156  47  42 

14.32 

6.15 

047 

860 

8.57620 

3.61932 

0.28432 

0.96909 

157    8  47 

14.35 

6.06 

0.48 

870 

8.60077 

3.56775 

0.28616 

0.96922 

157  29  51 

14.38 

5.97 

048 

880 

8.62503 

3.51604 

0.28799 

0.96935 

157  60  55 

1441 

5.88 

0.48 

890 

8.64897 

3.46420 

0.28981 

0.96949 

158  11  58 

14.43 

6.78 

048 

900 

8.67259 

341224 

0.29162 

0.96962 

158  83    0 

1446 

6.69 

049 

910 

8.69590 

3.36015 

0.29342 

0.96975 

158  54    1 

1449 

5.60 

0.49 

9S0 

8.71889 

3.30794 

0.29521 

0.96988 

159  15    2 

14.51 

5.51 

049 

930 

8.74156 

3.25560 

0.29699 

0.97001 

159  36    1 

14.54 

6.42 

049 

940 

8.76391 

3.20315 

0.29876 

0.97015 

159  57    0 

14.66 

5.32 

04>0 

950 

8.78593 

3.15058 

0.30052 

0.97028 

160  17  58 

14.68 

6.23 

0.50 

960 

8.80763 

3.09790 

0.30226 

0.97041 

160  38  55 

14.61 

5.14 

0.50 

970 

8.82900 

3.04510 

0.30399 

0.97055 

160  59  51 

14.63 

6.06 

0.50 

960 

-8.85005 

+2.99220 

+0.30571 

0.97068 

161  20  47 

+14.65 

-4.95 

-0.51 

Ifon.  ->The  Bpoeh  la  the  2400,000tb  day  of  Oie  JnHaa  Period  ^  1868,  Notember  19. 
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SATURN. 

Epoch. 

OS. 

y- 

z. 

Yector. 

Loo^leln 

990 

-%J^{ft^ 

+2.93919 

+0.30742 

0.97082 

0       1       M 

161  41  42 

+14.67 

-4.86 

-0.51 

1000 

8.89118 

2.88607 

0.30912 

0.97095 

162    2  36 

14.69 

4.77 

0.51 

1010 

8.91126 

2.83284 

0.31081 

0.97109 

162  23  29 

14.71 

4.68 

0.51    . 

1020 

8.93101 

2.77951 

0.31249 

0.97122 

162  44  22 

14.73 

4.58 

0.51     ; 

1030 

8.95044 

2.72608 

0.31416 

0.97136 

163    5  14 

14.75 

449 

0.52   ; 

1040 

8.96954 

2.67255 

0.31581 

0.97149 

163  26    5 

14.77 

440 

0.52   1 

1050 

8.98831 

2.61892 

0.31746 

0.97162 

163  46  55 

14.78 

4.31 

0.52   • 

1060 

9U)0676 

2.56520 

0.31909 

0.97176 

164    7  45 

14.80 

4.22 

0.52 

1070 

9.02488 

2.51138 

0.32071 

0.97190 

164  28  33 

14.81 

4.12 

0.53 

1080 

9.04268 

245748 

0.32232 

0.97203 

164  49  21 

14*83 

4.03 

0.53 

1090 

9J06015 

2.40349 

0.32S91 

0.97217 

•165U0    8 

14.85 

3.94 

0.53 

1100 

9.07730 

2.34941 

0.32550 

0.97230 

165  30  54 

14.86 

3.85 

0.53 
0.53 

1110 

9.09411 

2.29524 

0.32707 

0.97243 

165  51  39 

14.87 

3.75 

1120 

9.11060 

2.24099 

0.32863 

0.97257 

166  12  24 

14.89 

3.66 

0.54 

1130 

9.12676 

2.18667 

0.33018 

0.97270 

166  33    8 

14.90 

3.57 

0.51 

1140 

-9.14259 

+2.13226 

+0.33172 

0.97284 

166  53  52 

+14.91 

-348 

-0.54 

I 

JRANU 

S. 

£^8 

ftom 
Bpoch. 

X. 

y^ 

Z. 

Vector. 

Orhit. 

«• 

-^y^ 

800 

+6.41231 

+18.18675 

-0.01201 

1.28520 

O        1        M 

70  34  41 

-0.17 

-0.48 

04)0 

840 

6.26197 

18.23100 

0.00991 

1.28503 

71    2  36 

0.17 

0.48 

04M) 

880 

6.11125 

18.27404 

0.00780 

1.28486 

71  30  31 

0.16 

0.49 

0.00 

920 

5.96011 

18.31584 

0.00567 

1.28468 

71  58  29 

0.16 

049 

0.00 

960 

5.80862 

18.35650 

0.00354 

1.28451 

72  26  27 

0.15 

049 

04K> 

1000 

5.65676 

18.39580 

-0.00140 

1.28434 

72  54  26 

0.15 

0.49 

0.00 

1040 

5.50451 

18.43390 

+0.00073 

1.28416 

73  22  26 

0.15 

0.49 

0.00 

1080 

5.35192 

18.47079 

0.00285 

1.28399 

73  50  28 

0.14 

049 

0U)0 

1120 

+5.19899 

+18.50644 

40.00498 

1.28382 

74  18  31 

-0.14 

-0.50 

0.00 

N 

EPTUI 

^E. 

2s: 

from 
Epoch. 

X. 

y- 

z. 

Radliu 
Yector. 

LoDgitndA  in 
OrWt. 

«« 

"^^ 

800 

+29.8553 

-0.6658 

-0.6960 

1.47524 

O       1 

358  44.0 

-0.28 

+0-01 

+04)1 

840 

29.8565 

0.5396 

0.6986 

1.47523 

358  58.5 

0.28 

+0.01 

04)1    i 

880 

29.8574 

0.4140 

0.7012 

M7521 

359  13.0 

0.28 

0.00 

04)1   ; 

920 

29.8579 

0.2878 

0.7037 

147520 

359  27.6 

0.28 

0.00 

04)1 

960 

29.8578 

0.1619 

0.7063 

1.47519 

359  42.0 

0.28 

0.00 

04)1 

1000 

29.8578 

-0.0360 

0.7088 

1.47517 

359  56.5 

0.28 

0.00 

0.01 

1040 

29.8561 

+0.0900 

0.7113 

147516 

0  11.0 

0.28 

0.00 

04)1 

1080 

29.8545 

0.2167 

0.7138 

1.47514 

0  25.6 

0.28 

0.00 

04)1   j 

1120 

+29.8523 

+0.3409 

-0.7162 

1.47513 

0  40.0 

-0.28 

0.00 

+04)1 

Non.  —  The  Epoch  b  (be  M00,000th  day  of  Mm  Jolten  Period  «  1868,  November  1& 
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INCLINATIONS  AND  NODES- 


in  100 


Loncltik 
Afloendiog 


Noda 


In  100 
Digrs. 


Mercaiy 
Venus    . 

Jnpiter  . 
Saturn  . 
Uraons  . 
Keptone 


7  0  8^ 
323  96^ 
1  51    2.1 

1  18  39.5 

2  29  21^ 

0  46  29.8 

1  46  29.0 


-HM)1952 
-HM)1195 
— <M)0586 
--0.05669 
—0.03824 
H-0-00634 


O        I        M 

46  39  20 
75  25  35 
48  27  42 
99    1  38 

112  24  8 
73  16  44 

130  12    8 


11.639 
9.001 
7.579 
9.993 
8.570 
4.898 


LOGARITHMS  OF  MASSES. 

San'8»l. 


Uercary,    93.3129 
Venus,       944089 


The  Earih,  94.44985 
Mais,  93.57176 


Jupiter,      96.979689 
Saturn,      96.45573 


Uranus,     95.60371 
Neptune,    95.72630 
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ECLIPSES    IN    1861 

• 

In  ihe  year  1861  there  will  be  four  Eclipses ;  t&ree  of  the  Sun  and  one  of  the  Mooik 

and  a  transit  of  Mercury  over  the  Sun's  disc. 

L  An  Annular  Eclipse  of  the  Sun,  January  10, 1861,  invisible  at  Washington,  with  the  | 

following  elements :  — 

d      h 

m    8 

Washington  Mean  Time  of  <$  in  Bight  Ascension,  January 

10  10 

16  4.6. 

Sun's  and  Moon's  RA.       19  30  4o'.91 

Hourly  Motions 

10.85  and  137.15       | 

Sun's  Declination              — 2{  4^  iS.l 

Hourly  Motion 

+  62i5 

Moon's  Declination           —21  59  38.2 

«             a 

+  7  59.3 

Sun's  Equa.  Hor.  Par.                      8.7 

True  Semidiameter 

16  15.9 

Moon's  Equa.  Hor.  Par.            56  47.0 

u 

M 

15  27.6 

From  these  elements  may  be  deduced  the  following  results : — 

Eclipse  begins  on  the  Earth,  January  10*  7*  27".  1,  Washingto 

ti  mean 

time,  in  longi- 

tude  207°  51'.8  West  from  Washington,  and  in  latitude  19°  32'.4  South. 

Central  Eclipse  begins  8**  30''.7,  in  longitude  225°  19^.2  West  from  Washington,  and  in  | 

latitude  22°  56'.2  South. 

Central  Eclipse  at  noon,  10*  16".  1,  in  longitude 

151'  58'.8  West  from  Washingt<m,  and  || 

in  latitude  32°  30'.  1  South. 

Central  Eclipse  ends  If^  11".8,  in  longitude  92°  SS'.O,  West  from  Washmgton,  and  in  || 

latitude  4°  7'.6  North. 

Eclipse  ends  on  the  Earth  13'*  15".5y 

b  longitude  109°  50'.2  West  from  Washingttm,  | 

and  in  latitude  7°  34'.2  North. 

DATA  FOB  COB£PUTING  THE  ECLIPSE  FOB  ANT  PLACE 

,  FOB  FENDHBRA.        | 

Wuh. 
M.TfaM. 

A. 

B. 

o. 

logB. 

logF. 

logo. 

k«H. 

M 

h    m 

9.96 

9.96 

—9,57 

— «.56 

O          1          ■ 

7  25 

—1.47417 

—0.00351 

—1.12291 

6828 

8483 

5667 

5362 

109  12  40j0 

7  30 

1.43108 

-♦-0.00761 

1.11182 

6829 

8485 

5658 

5352 

110  27  39.2 

7  35 

1.38799 

0.01873 

1.10073 

6830 

8486 

5649 

5342 

111  43  383 

7  40 

1.34490 

0.02985 

1.08964 

6832 

8487 

5639 

5332 

112  57  37.5 

7  45 

1.30181 

0.04097 

1.07855 

6834 

8489 

5629 

5322 

114  12  36.7 

7  50 

1.25872 

0.05209 

1.06746 

6835 

8490 

5620 

5313 

115  27  35.6 

7  55 

1.21563 

0.06321 

1.05636 

6837 

8492 

5610 

5303 

116  42  3SJ0 

8     0 

1.17255 

0.07434 

1.04526 

6839 

8494 

5600 

5293 

117  57  34.2 

8     5 

1.12946 

0.08547 

1.03416 

6840 

8495 

5591 

5283 

119  12  33.3 

8  10 

1.08637 

0.09660 

1.02306 

6841 

8496 

5582 

6273 

120  27  32.5 

8  15 

1.04328 

0.10773 

1.01195 

6843 

8498 

5572 

5264 

121  '&  31.7 

8  20 

1.00019 

0.11886 

1.00084 

6844 

8499 

5563 

5254 

122  57  30^ 

8  25 

0.95710 

0.13600 

0.98973 

6846 

8501 

5553 

5244 

124  12  30.0 

8  30 

0.91402 

0.14114:  .  0.97862 

6848 

8503 

5543 

5234 

125  27  29J2 

8  35 

0.87093 

0.15228;     0.96751 

6849 

8504 

5534 

5224 

126  42  28.3 

8  40 

0.82785 

0.16342      0.95639 

6851 

8505;     5524 

5215 

127  57  27.5 

8  45 

—0.78476 

-4-0.17457—0.94527 

6853 

8507;     5514 

5205 

129  12  26.7 

ECLIPSES,    1861. 


401 


402 


ECLIPSES,    1861. 


DATA  FOB  COMPUTING  ' 

IHE  ECUPSE  FOR  ANY  PLACE 

,  FOB  PSNUMBBA.    1 

Wuib. 
H.!nme. 

A. 

B. 

o. 

kg  I. 

locr. 

log« 

kwH. 

/* 

b  m 

9.96 

9.96 

—9.57 

—9.56 

O    1     ■ 

8  50 

—0.74167 

-4-0.18572 

—0.93415 

6854 

8508 

5505 

5195 

130  27  25.6 

8  55 

0.69859 

0.19687 

0.92303 

6856 

8510 

5495 

5185 

131  42  25.0 

9  0 

0.65550 

0.20802 

0.91190 

6858 

8512 

5485 

5175 

132  57  245 

9  5 

0.61241 

0.21917 

0.90077 

6859 

8513 

5476 

5166 

134  12  23.3 : 

9  10 

0.56933 

0.23033 

0.88964 

6860 

8515 

5467 

5156 

135  27  22^ 

9  15 

0.52625 

0.24149 

0.87851 

6862 

8517 

5457 

5146 

136  ^  21.7  • 

9  20 

0.48316 

0.25265 

0.86738 

6863 

8518 

5448 

6136 

137  57  20.8 

9  25 

0.44008 

0.26381 

0.85624 

6865 

8520 

5438 

6126 

139  12  20.0 

9  30 

0.39700 

0.27497 

0.84510 

6867 

8522 

5428 

5116 

140  27  19.2 

9  35 

0.35391 

0.28613 

0.83396 

6868 

8523 

5419 

5106 

141  42   18.3 

9  40 

0.31083 

0.29730 

0.82281 

6870 

8524 

5409 

5096 

142  57  17.5  I 

9  45 

0.26775 

0.30847 

0.81166 

6872 

8526 

5399 

5086 

144  12  16.7  I 

9  50 

0.22467 

0.31964 

0.80051 

6873 

8527 

5390 

5076 

145  27  15.8 

9  55 

0.18159 

0.33081 

0.78936 

6875 

8529 

5380 

5066 

146  42  14.9  j 

10  0 

0.13851 

0.34199 

0.77821 

6877 

8531 

5370 

8056 

147  57  14.1 

10  5 

0.09543 

0.35317 

0.76706 

6878 

8532 

5361 

5047 

149  12  13.2 

10  10 

0.05235 

0.36435 

0.75590 

6879 

6534 

5351 

5037 

150  27  12.4 

10  15 

—0.00928 

0.37553 

0.74474 

6881 

8536 

5341 

5027 

151  42  11.6 

10  20 

-(-0.03380 

0.38671 

0.73358 

6882 

8537 

5332 

5017 

152  57  10.7 

10  25 

0.07688 

0.39789 

0,72241 

6884 

8539 

5322 

8007 

154  12  9.9 

10  30 

0.11995 

0.40908 

0.71124 

6886 

8541 

5312 

4997 

155  27  9.1 

10  35 

0.16303 

0.42027 

0.70007 

6887 

8542 

5303 

4987 

156  42  8.2  > 

10  40 

0.20610 

0.43146 

0.68890 

6889 

8543 

5293 

4977 

157  87  7.4  i 

10  45 

0.24917 

0.44265 

0.67772 

6891 

8545 

5283 

4967 

159  12  6.6 

10  50 

0.29224 

0.45385 

0.66656 

6892 

8546 

5274 

4957 

160  27  5.7 1 

10  55 

0.33531 

0.46505 

0.65537 

6894 

8548 

5264 

4947 

161  42  4.8 

11  0 

0.37837 

0.47625 

0.64419 

6896 

8550 

5254 

4937 

162  57  4.0 

11  5 

0.42144 

0.48745 

0.63301 

6897 

8551 

5245 

4927 

164  12  3.11 

11  10 

0.46451 

0.49865 

0.62183 

6898 

8552 

5235 

4917 

165  27  2.3 ; 

11  15 

0.50757 

0.50986 

0.61064 

6900 

8554 

5225 

4908 

166  42  1.6 

11  20 

0.55064 

0.52106 

0.59945 

6901 

8555 

5216 

4698 

167  57  0.6 

11  25 

0.59370 

0.53227 

0.58826 

6903 

8557 

5206 

4668 

169  11  69.8 

11  30 

0.63676 

0.54348 

0.57706 

6905 

8559 

5196 

4678 

170  26  89.0 

11  35 

0.67982 

0.55469 

0.56586 

6906 

8560 

5187 

4866 

171  41  58.1 

11  40 

0.72288 

0.56590 

0.55466 

6908 

8561 

5177 

4858 

172  56  57.3 

11  45 

0.76594 

0.57712 

0.54346 

6910 

8563 

5167 

4646 

174  11  56.5 

11  50 

0.80900 

0.58834 

0.53226 

6911 

8564 

5158 

4836 

175  26  58.6 

11  55 

0.85206 

0.59956 

0.52106 

6913 

8566 

5148 

4828 

176  41  84.8 

12  0 

0.89511 

0.61078 

0.50985 

6915 

8568 

5138 

4816 

177  56  54.0 

12  5 

0.93817 

0.62200 

0.49864 

6916 

8569 

5129 

4806 

179  11  53.1 

12  10 

0.98122 

0.63322 

0.48743 

6918 

8571 

5119 

4796 

180  26  52.3 

12  15 

1.02427 

0.64445 

0.47622 

6920 

8573 

5109 

4789 

181  41  51.5 

12  20 

1.06732 

0.65568 

0.46500 

6921 

8574 

5100 

4779 

182  56  50.6 

12  25 

1.11037 

0.66691 

0.45378 

6923 

8576 

5090 

4769 

184  11  ^.8 

12  30 

1.15342 

0.67814 

0.44256 

6925 

8578 

5080 

4759 

165  26  49.0 

12  35 

1.19647 

0.68937 

0.43134 

6926 

8579 

5071 

4749 

166  41  46.1 

12  40 

1.23951 

0.70060 

0.42012 

6928 

8580 

5061 

4739 

187  56  47.3 

12  45 

1.28255 

0.71184 

0.40889 

6930 

8582 

5051 

4729 

189  11  46.5 

12  50 

1.32559 

0.72308 

0.39766 

6931 

8583 

5042 

4719 

190  26  45.6 

12  55 

1.36863 

0.73432 

0.38643 

6933 

8585 

5032 

4709 

191  41  44.8 

13  0 

1.41167 

0.74556 

0.37520 

6935 

8587 

5022 

4699 

192  86  44.0 

13  5 

1.45471 

0.75680 

0.36397 

6936 

8588 

5013 

4669 

194  11  43.1  i 

13  10 

1.49775 

0.76804 

0.35273 

6938 

8589 

6003 

4679 

198  26  ^.3  ! 

13  15 

1.54078 

0.77929 

0.34149 

6940 

8591 

4993 

4669 

196  41  41.5  i 

13  20 

+1.58381 

-J-0.79054 

—0.33025 

6941 

8593 

4983 

4659 

197  86  40.6  i 
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FOB  SHAPOW. 

WMbhutm 

B. 

O. 

ViaUactoa 
,       MeunM. 

B. 

..      1 

h      m 

825 

—0.41593 

—0.44380 

h      m 

10  25 

—0.14804 

—0.17648 

8  30 

0.40479 

0.43269 

10  30 

0.13686 

0.16531 

8  35 

0.39365 

0.42158 

10  35 

0.12567 

0.15414 

8  40 

0.38251 

0.41046 

10  40 

0.11448 

0.14297 

8  45 

0.37136 

0.39934 

10  45 

0.10329 

0.13179 

8  50 

0.36021 

0.38822 

10  50 

0.09209 

0.12061 

8  55 

0.34906 

0.37710 

10  55 

0.08089 

0.10943 

9    0 

0.33791 

0.36597 

11     0 

0.06969 

0.09825 

9    5 

0.32676 

0.35484 

11     5 

0.05849 

0.08707 

9  10 

0.31560 

0.34371 

11  10 

0.04729 

0.07589 

9  15 

0.30444 

0.33258 

11  15 

0.03609 

0.06470 

9  20 

0.29328 

0.32145 

11  20 

0.02489 

0.05351 

9  25 

0.28212 

0.31031 

11  25 

0.01368 

0.04232 

9  30 

0.27096 

0.29917 

11  30 

—0.00247 

0.03112 

9  35 

0.25980 

0^28803 

11  35 

+0.00874 

0.01992 

9  40 

0.24863 

0.27688 

11  40 

0.01995 

—0.00872 

9  45 

0.23746 

0.26573 

11  45 

0.03117 

+0.00248 

9  50 

0.22629 

0.25458 

11  50 

0.04239 

0.01368 

9  55 

0.21512 

0.24343 

11  55 

0.05361 

0.02488 

10    0 

0^20394 

0.23228 

12    0 

0.06483 

0.03609 

10    5 

0.19276 

0.22113 

12    5 

0.07605 

0.04730 

10  10 

0.18158 

0.20997 

12  10 

0.08727 

0.05851 

10  15 

0.17040 

0.19881 

12  15 

0.09850 

0.06972 

10  20 

—0.15922 

—0.18765 

12  20 

+0.10973 

+0.08094 

Aand  jtai 

re  given  in  the 

Table  for  Penumbra,  and  the 

values  of  log  E,  lo 

g  F,  log  G, 

and  log  H  &i 

«  obtained  firom 

the  corresponding  values  for  Penumbra,  bj  numericallj  in-  {| 

creasing  log 

E  and  decreasii 

ng  log  F  by  0.000004,  and  by 

numerically  decreasing  log  G  || 

and  increasir 

i 

ig  log  H  by  0.0( 

)0025. 

CHANGES  OF  THE  QUANTITIES  IN  THE  TABIDS  OF  DATA. 

WuUngtoa 
Una  Am. 

ro 

toMlOnnta. 

Vor  one  Second. 

A. 

B. 

c. 

A'. 

V. 

c. 

7  30 

-f.8617.7 

.+-2223.2 

+2217.2 

+  1 

43.63 

+37.05 

+36.95 

7  46 

8617.7 

2224.4 

2218.6 

43.63 

37.07 

36.98 

8    0 

8617.6 

2225.6 

2220.0 

43.63 

37.09 

37.00 

8  15 

8617.6 

2226.8 

2221.4 

43.63 

37.11 

37.02 

8  30 

8617.5 

2228.0 

2222.7 

43.63 

37.13 

37.04 

8  45 

8617.3 

2229.2 

2224.1 

43.62 

37.15 

37.07 

9    0 

8617.0 

2230.5 

25»5.4 

43.62 

37.17 

37.09 

9  15 

8616.8 

2231.7 

2226.8 

43.61 

37.19 

37.11 

9  30 

8616.5 

22^.8 

2228.2 

43.61 

37.21 

37.14 

9  45 

8616.2 

2234.0 

2229.6 

43.60 

37*23 

37.16 

10    0 

8615.8 

2235.2 

2231.0 

43.60 

37.25 

37.18 

10  15 

8615.3 

2236.4 

2232.4 

43.59 

37.27 

37.21 

10  30 

8614.7 

2237.7 

2233.7 

43.58 

37.29 

37.23 

10  45 

8614.1 

2238.9 

2235.0 

43.57 

37.31 

37.25 

11    0 

8613.5 

2240.0 

2236.3 

43.56 

37.33 

37.27 

11  15 

8612.9 

2241.1 

2237.7 

43.55 

37.35 

37.29 

11  30 

8612.3 

22^.2 

2239.0 

43.54 

37.37 

37.32 

11  45 

-+-8611.7 

•+-2243.2 

-+■2240.3 

+1 

43.53 

+37.39 

+37.34 
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CHANGES  OF  THE  QUANTITIES  IN  THE  TABLES  OF  DATA. 


'aahingtoii 


For  one  Hlnate. 


A. 


O. 


For  one  Second. 


A'. 


B'. 


a. 


h      m 

12  0 
12  15 
12  30 

12  45 

13  0 
13  15 


-+-8611.0 
8610.2 
8609.3 
8608.4 
8607.5 

-f-8606.6 


H-.2244.2 
2245.2 
2246*2 
2247^ 
2248.3 

-f-2249.4 


-+"2241.6 
2242.9 
2244.2 
2245.5 
2246.7 

-f-2248.0 


4-143.52 
143.50 
143.49 
143.47 
143.46 

-+-143.44 


-H37.40 
37.42 
37.43 
37.45 
37.47 

+37.49 


-1-37.36 
37.38 
37-40 
37-42 
37.44 

-+.37-47 


11.  An  Annular  Eclipse  of  the  Son,  July  7, 1861,  invisible  at  Washington,  with  the 
following  elements :  — 

d    h    m     B 

Washington  Mean  Time  of  <$  in  Bight  Ascension,  July  7  9  7  19.9. 

h      m      ■ 

7    8  44.18 


Sun's  and  Moon's  B.A. 

Sun's  Declination              -1-22  31     1.8 

Moon's  DecHnation           -|-22  18     6.1 

Sun's  Equa.  Hor.  Par.  8.4 

Moon's  Equa.  Hor.  Par.  56  43.8 


Hourly  Motions 

Hourly  Motion 

^  u  u 

True  Semidiameter 
«  u 


10.25  and  138.27 

—  d  ld.8 

—  6  48.9 
15  44.0 
15  26.8 


From  these  elements  may  be  deduced  the  following  results :  — 

Eclipse  begins  on  the  Earth,  July  1^  &"  9'".9,  Washington  mean  lime,  in  longitude 
182**  53'.9  West  from  Washington,  and  in  laUtude  3^  49'.8  North. 

Central  Eclipse  begins  7**  12".7,  in  longitude  196**  49^.2  West  fix)m  Washington,  and  in 
latitude  0**  27'.  1  South. 

Central  Eclipse  at  noon,  9^  7'".3,  in  longitude  135**  40^.3  West  ftom  Washington,  and 
in  latitude  9°  22'.3  North. 

Central  Eclipse  ends  10^  50<".9,  in  longitude  81**  50^.8,  West  from  Washmgton,  and  in 
latitude  23**  26'.5  South. 

Eclipse  ends  on  the  Earth  IP  53"'.6,  in  longitude  95"*  29^.1  West  from  Washii^ton, 
and  in  latitude  19**  16'.0  South. 


DATA  FOR  COMPUTING  THE  ECLIPSE  POR  ANT  PLACE,  FOR  PENUMBRA. 


Wadk 
If.TbM. 

A. 

B. 

o. 

kvIE. 

JogF. 

log  a. 

logE. 

h  m 

9.96 

9.96 

-1-9.57 

-1-9.58 

6  5 

—1.59004 

-1-0.67208 

—0.43041 

6346 

4688 

8565 

8196 

6  10 

1.54644 

0.66253 

0.43995 

6347 

4689 

8558 

8190 

6  15 

1.50285 

0.65298 

0.44949 

6348 

4691 

8552 

8183 

6  20 

1.45925 

0.84343 

0.45903 

6349 

4692 

8545 

8177 

6  25 

1.41565 

0.63388 

0.46857 

6350 

4693 

8538 

8170 

6  30 

1.37205 

0.62432 

0.47811 

6351 

4694 

8531 

8163 

6  35 

1.32845 

0.61476 

0.48765 

6353 

4695 

6525 

8157 

6  40 

1.28485 

0.60520 

0.49720 

6354 

4696 

8518 

8150 

6  45 

1.24125 

0.59564 

0.50675 

6355 

4698 

8511 

8143 

6  50 

1.19765 

0.58608 

0.51630 

6356 

4699 

8505 

8137 

6  55 

1.15405 

0.57651 

0.52586 

6357 

4700 

8498 

8130 

7  0 

1.11045 

0.56694 

0.53542 

6358 

4701 

8491 

8123 

7  5 

1.06685 

0.55737 

0.54498 

6359 

4702 

8484 

8117 

7  10 

1.02325 

0.54780 

0.55454 

6360 

4703 

8477 

8111 

7  15 

0.97964 

0.53822 

0.56410 

6361 

4704 

8470 

8104 

7  20 

0.93604 

0.52864 

0.57366 

6362 

4706 

8463 

8098 

7  25 

—0.89244 

-f-0.51906 

—0.58323 

6364 

4707 

8456 

8091 

90  5  2d.d 

91  20  20JI 

92  35  20.1 

93  50  20.0 

95  5  19.9 

96  20  19.8 

97  35  19.7 

98  50  19.6 

100  5  19.5 

101  20  19.3 

102  35  19i2 

103  50  19.1 

105  5  19.0 

106  20  18.9 

107  35  las 

108  50 
110     5 


ia7 

18.6 
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DATA  FOR  COMPUTING  ' 

THE   ECUFSE  FOB  ANT 

PLACE 

,  FOR  PENmiB&A.    1 

Wuh. 
H.TIi>n. 

A. 

B. 

o. 

locK. 

loi». 

10(0. 

+9.57 

JogH. 

'      1 

h  m 

9.96 

9.96 

+9.58 

111  2d 

7  30 

—0.84883 

+0.50948 

—0.59280 

6365 

4708 

8450 

8084 

18.6 

7  35 

0.80523 

0.49990 

0.60237 

6366 

4709 

8443 

8078 

112  35 

ISA 

7  40 

0.76163 

0.49031 

0.61194 

6367 

4710 

8436 

8071 

113  50 

18.3 

7  45 

0.71802 

0.48072 

0.62152 

6368 

4711 

8429 

8064 

115  6 

18.2 

7  50 

0.67442 

0.47113 

0.63109 

6370 

4713 

8423 

6056 

116  20 

18.1 

7  55 

0.63061 

0.46154 

0.64067 

6371 

4714 

8416 

6051 

117  35 

l&O 

8  0 

0.58720 

0.45195 

0.65025 

6372 

4716 

6409 

8044 

118  50 

17.9 

8  5 

0.54360 

0.44236 

0.65983 

6373 

4716 

8402 

8038 

120  5 

17.8 

8  10 

0.50000 

0.43276 

0.66941 

6374 

4717 

8396 

8032 

121  20 

17.7 

8  15 

0.45639 

0.42316 

0.67900 

6375 

4718 

8366 

8026 

122  35 

17.6 

8  20 

0.41279 

0.41356 

0.68859 

6376 

4720 

8382 

8019 

123  80 

17.5 

8  25 

0.36918 

0.40395 

0.69816 

6377 

4721 

8376 

8012 

125  5 

17.4 

8  30 

0.32557 

0.39434 

0.70777 

6379 

4722 

6368 

8006 

126  20 

17.3 

8  35 

0.28197 

0.38473 

0.71736 

6380 

4723 

8361 

7999 

127  35 

VJJSt'l 

6  40 

0JJ3837 

0.37512 

0.72695 

6361 

4724 

8355 

7992 

128  50 

17.1 

8  45 

0.19476 

0.36550 

0.73655 

6382 

4725 

8348 

7966 

130  5 

17^ 

8  50 

0.15116 

0.35589 

0.74615 

6383 

4727 

8341 

7979 

131  20 

16.9 

8  55 

0.10755 

0.34627 

0.75575 

6384 

4728 

6334 

7972 

132  35 

16.8 

9  0 

0.06394 

0.33665 

0.76535 

6385 

4729 

8328 

7965 

133  50 

16.8 

9  5 

—0.02034 

0.32708 

0.77495 

6386 

4730 

6321 

7959 

135  5 

16.7 

9  10 

+0.02326 

0.31741 

0.78455 

6387 

4731 

8314 

7952 

136  20 

16.6 

9  15 

0.06687 

0.30778 

0.79416 

6388 

4732 

8307 

7945 

137  35 

16.5 

9  20 

0.11047 

0.29815 

0.80377 

6389 

4734 

8301 

7939 

138  60  1&4  il 

9  25 

0.15407 

0.28852 

0.81388 

6391 

4735 

8294 

^9a2 

140  5 

16.3' 

9  30 

0.19768 

0.27889 

0.82299 

6392 

4736 

8287 

7925 

141  80 

16.2 

9  35 

0.24128 

0.26926 

0.83260 

6393 

4737 

6260 

7919 

142  35 

16.1! 

9  40 

0.28488 

0.25962 

0.84221 

6394 

4736 

6273 

7912 

143  60 

16jO 

9  45 

0.32849 

0.24998 

0.85183 

6396 

4739 

6266 

7905 

146  6 

15.9 

9  50 

0.37209 

0.24034 

0.86145 

6397 

4741 

8260 

7699 

146  20 

16.8 

9  55 

0.41569 

0.23070 

0.67107 

6398 

4742 

8253 

7692 

147  36 

16.7 

10  0 

0.45830 

0.2210^ 

0.68069 

6399 

4743 

6246 

7685 

148  50 

15.6 

10  5 

0.50290 

0.21140 

0.89031 

6400 

4744 

6239 

7879 

150  5 

15.5 

10  10 

0.54650 

0.20175 

0.89993 

6401 

4745 

8232 

7872 

151  20 

15.4 

10  15 

0.59010 

0.19210 

0.90956 

6402 

4746 

6225 

7865 

152  35 

15.3: 

10  20 

0.63370 

0.16245 

0.91919 

6404 

4748 

8219 

7859 

153  60 

15.2! 

10  25 

0.67730 

0.17280 

0.92882 

6405 

4749 

8212 

7852 

156  5 

15.1 1 

10  30 

0.72090 

0.16814 

0.93845 

6406 

4780 

6205 

7846 

156  20 

15.0 

10  35 

0.76450 

0.15348 

0.94806 

6407 

4781 

6198 

7839 

157  35 

14.9 

10  40 

0.80810 

0.14382 

0.95771 

6409 

4788 

8191 

7832 

156  50 

14.8 

10  45 

0.85169 

0.13416 

0.96736 

6410 

4783 

6184 

7825 

160  5 

14.7 

10  50 

0.89529 

0.12450 

0.97699 

6411 

4755 

6178 

7819 

161  20 

14.6; 

10  55 

0.93889 

0.11484 

0.98663 

6412 

4756 

8171 

7812 

162  35 

14.5 

11  0 

0.98248 

0.10617 

0.99627 

6413 

4757 

6164 

7806 

163  50 

14.4" 

11  5 

1.02608 

0.09550 

1.00591 

6414 

4768 

8157 

7799 

165  5 

14.31 
14.2; 

11  10 

1.06967 

0.08583 

1.01555 

6415 

4769 

8150 

7792 

166  20 

11  15 

1.11326 

0.07616 

1.02520 

6416 

4760 

8143 

7765 

167  35 

14.1 

11  20 

1.15685 

0.06649 

1.03486 

6417 

4762 

8137 

7779 

168  50 

14.0 

11  25 

1.20044 

0.05681 

1.04460 

6418 

4768 

8130 

7772 

170  5 

13.9 

11  30 

1.24403 

0.04713 

1.05415 

6420 

4764 

8123 

7765 

.171  20 

13.8 

11  35 

1.28762 

0.03745 

1.06380 

6421 

4766 

8116 

7759 

172  35 

la? 

11  40 

1.33121 

0.02777 

1.07345 

6422 

4766 

8109 

7752 

173  SO 

lae 

11  45 

1.37479 

0.01808 

1.08311 

6423 

4767 

8102 

7745 

175  5 

13.5 

11  50 

1.41838 

+0.00840 

1.09276 

6424 

4769 

8096 

7739 

176  20 

13.5 

11  55 

1.46197 

—0.00129 

1.10242 

6425 

4770 

8069 

7732 

177  35  13.4 1 

12  0 

+1.50555 

—0.01098 

—1.11208 

6426 

4771 

8062 

7786 

178  50 

18.3 1 
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FOR  SHADOW.                                                                    | 

Waahingtoa 

B. 

0. 

Wutaiagton 
HMnftna. 

B. 

o.          1 

h      m 

7  10 

+0.00191 

—0.00865 

h      m 

9    5 

—0.21886 

—0^22906 

7  15 

—0.00767 

0.01821 

9  10 

0.22848 

0.23866 

7  20 

0.01725 

0.02777 

9  15 

0.23811 

0.24827 

7  26 

0.02683 

0.03734 

9  20 

0.24774 

0.25788 

7  30 

0.03641 

0.04691 

9  25 

0.25737 

0.26749 

7  35 

0.04599 

0.05648 

9  30 

056700 

0.27710 

7  40 

0.05558 

0.06605 

9  35 

0.27663 

0.28671 

7  45 

0.06517 

0.07563 

9  40 

0.28627 

0.29632 

7  50 

0.07476 

0.08520 

9  45 

0.29591 

0.30594 

7  55 

0.08435 

0.09478 

9  50 

0.30555 

0.31556 

8    0 

0.09394 

0.10436 

9  55 

0.31519 

0.32518 

8    5 

0.10353 

0.11394 

10    0 

0.32484 

0.33480. 

8  10 

0.11313 

0.12352 

10    5 

0.33449 

0.34442 

8  15 

0.12273 

0.13311 

10  10 

0.34414 

0.35404 

8  20 

0.13233 

0.14270 

10  15 

0.35379 

0.36367 

8  25 

0.14194 

0.15229 

10  20 

0.36344 

0.37330 

8  30 

0.15155 

0.16188 

10  25 

0.37309 

0.38293 

8  35 

0.16116 

0.17147 

10  30 

0.38275 

0.39256 

8  40 

0.17077 

0.18106 

10  35 

0.39241 

0.40219 

8  45 

0.18039 

0.19066 

10  40 

0.40207 

0.41182 

8  50 

0.19000 

0.20026 

10  45 

0.41173 

0.42146 

8  55 

0.19962 

0.20986 

10  50 

0.42139 

0.43110 

9    0 

— 0iM)924 

— 0J21946 

10  55 

—0.43105 

—0.44074 

A  and  ft  a 

re  given  in  the  Table  for  Penu 

mbra,  and  the 

values  of  log  E,  lo 

g  F,  log  G, 

and  log  H  or 

«  obtained  from  the  correspond 

ing  values  for 

Penumbra,  hj  numerically  de- 

creasing  log 

E  and  increasing  log  F  by  0.0 

00004,  and  bj 

'  numerically  increasing  log  6 

and  decreasii 

ig  log  H  hj  0.000024. 

1               c 

HANGE8  OF  THE  QUANTITI] 

E8  IN  THE  TABLES  OF  DATA 

FteomlOnatfc 

VoroMSMond.                            1 

WubfaKton 
HManuM. 

h  "m 

A. 

B. 

c. 

A'. 

V, 

c. 

6    0 

-1-8719.0 

—1908.7 

_ 

1906.3 

+1 

46.82 

.^1.81 

—31.77 

6  15 

8719.4 

1910.0 

1907.7 

45.32 

31.83 

31.79 

6  30 

8719.7 

1911.3 

1909.0 

46.83 

31.85 

31.82 

6  45 

8720.0 

1912.6 

1910.3 

46.83 

31.88 

31.84 

7    0 

8720.3 

1913.9 

1911.5 

45.34 

31.90 

31.66 

7  15 

8720.6 

1916.2 

1912.7 

45.34 

31.92 

31.88 

7  30 

8720.8 

1916.5 

1913.8 

46.35 

31.94 

31.90 

7  45 

8720.9 

1917.8 

1915.0 

45.35 

31.96 

31.92 

8    0 

8721.0 

1919.1 

1916.1 

45.35 

31.98 

31.93 

8  15 

8721.0 

1920.4 

1917.2 

45.86 

32.01 

31.95 

8  30 

8721.0 

1921.7 

1918.3 

45.35 

32.03 

31.97 

845 

8721.0 

1923.0 

1919.3 

45.36 

32.05 

31.99 

9    0 

8720.9 

1924.2 

1920.3 

45.36 

32.07 

32.00 

9  15 

8720.8 

1925.5 

1921.3 

46.36 

32.09 

32.02 

9  30 

8720.7 

1926.7 

1922.3 

46.34 

32.11 

32.04 

9  45 

8720.5 

1927.9 

1923.3 

45.34 

32.13 

32.05 

10    0 

8720.8 

1929.1 

1924.3 

45.34 

32.15 

32.07 

10  15 

8720.0 

1930.2 

1925.3 

45.33 

82.17 

32.09 

10  30 

8719.7 

1931.3 

1926.3 

45.83 

32.19 

32.10 

10  45 

8719.3 

1932.4 

1927.3 

45.32 

32.21 

32.12 

11    0 

-|-87ia8 

—1933.5 

— 

192a3 

-t-l 

46.31 

— 32i» 

—32.14 
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CHANGES  OF  THE  QUANTITIES  IN  THE  TABLES  OF  DATA. 


Wuhington 
Mean  lime. 


h      m 

11  15 
11  30 

11  45 

12  0 


For  ODA  Minato. 


A. 


+8718.3 
8717.8 
8717.3 

-f-8716.8 


-1934.7 
1935.8 
1937.0 

-1938.1 


c. 


-1929.3 
1930.2 
1931.2 

-1932.1 


For  one  Beoond. 


A'. 


a* 


4-145.30 
145.30 
145.29 


—32.24  I     —32.16 


32.28 


H-145.28  I     —32.30 


32-17 

32.19 

—32^20 


lU.  A  Partial  Eclipse  of  the  Moon,  December  16,  1861,  visible  at  Wasbington,  with 

the  following  elements :  — 

d     h  m     ■ 
Washington  mean  time  of  g  in  Right  ABcension,  December  16  15  3  26.1. 

h     m  s 

17  40  8.73 


Sun's  Right  Ascension 
Moon's  Bight  Ascension 

Sun's  Declination 
Moon's  Declination 
Sun's  Equa.  Hor.  Par. 
Moon's  Equa.  Hor.  Par. 


5  40  8.73 


Hourly  Motion 

11.06 

u            u 

133.45 

Hourly  Motion 

-d   ^2 

u            u 

—  1  43.5 

True  Semidiameter 

16  17.9 

u                a 

14  54.3 

—23  22  43.5 
4-24  11  27.6 
8.7 
54  44.7 
From  these  elements  may  be  deduced  the  following  results :  — 

d     h     m 

Moon  enters  Penumbra,  December  16  12  37.6  Washington  mean  time. 
Moon  enters  Shadow  16  14  19.1  «  « 

Greatest  Eclipse  16  15  10.2  «  « 

Moon  leaves  Shadow  16  16     1.3  «  « 

Moon  leaves  Penumbra  16  17  42.6  «  « 

First  contact  of  Shadow  with  Moon's  limb  158®  from  north  point  towards  the  East,  when  the 
Moon  is  vertical  in  longitude  35®  51'  West  from  Washington,  and  in  latitude  24®  21'  North. 

Last  contact  of  Shadow  with  Moon's  limb  150®  from  north  point  towards  the  West,  when  the 
Moon  is  vertical  in  longitude  60®  31'  West  from  Washington,  and  in  latitude  24®  18'  North. 
Magnitude  of  Eclipse  »  0.185  (Moon's  diameter  »  1.) 

lY.  A  Total  Eclipse  of  the  Sun,  December  30,  1861,  visible  as  a  partial  one  at 
Washington,  with  the  following  elements  :  — 

d      h      m      B 

Washington  mean  time  of  <{  in  Right  Ascension,  December  30  20  50  32.8. 

h      m      i  ■  8 


Sun's  and  Moon's  R.A. 

18  43  19.89 

Hourly  Motions 

11.05  and  155.71 

Sun's  Declination 

—23    i  5§.9 

Hourly  Motion 

H-  6  li.5 

Moon's  Declination 

—22  33  31.1 

M                    U 

-h  6    3.0 

Sun's  Equa.  Hor.  Par. 

8.7 

True  Semidiameter 

16  16.1 

Moon's  Equa.  Hor.  Par. 

59  56.3 

a                u 

16  19.2 

From  these  elements  may  be  deduced  the  following  results :  — 

Eclipse  begins  on  the  Earth,  December  30*  18^  7™.0,  Washington  mean  time,  in  loogi* 
tude  357®  4'.6  West  from  Washington,  and  in  latitude  8®  58'.0  North. 
.    Central  Eclipse  begins  19**  10'*.5,  in  longitude  8®  5'.0  West  from  Washington,  and  in 
latitude  19®  39'.2  North. 

Central  Eclipse  at  noon,  20^  50^.5,  in  longitude  311®  46'.9  West  from  Washington,  ai^ 
in  latitude  8®  44'.7  North. 

Central  Eclipse  ends  28'»  11».2,  in  longitude  260®  55'.2,  West  from  Washington,  and  in 
latitude  37®  32'.3  North. 

EcUpse  ends  on  the  Earth  23*»  14-.8,  in  longitude  270®  24'.0  West  from  WashiDgtoo, 
and  in  latitude  27®  12'.0  North. 
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TO)TAL  ECIIPSE 


OF 


DEC.    30,    1861 
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DATA  FOR  COMPUTING  ' 

rHB  ECLIPSE  FOB  ANT 

PLACE 

,  FOR  PENCHBRA.    11 

Wuh. 
M-Ttans. 

A. 

B. 

c. 

kcK. 

Jogl. 

kg  a. 

logH. 

f» 

h  m 

9.96 

9.96 

—9.59 

—9.58 

Q         t          M 

18  0 

—1.58790 

-H-0.79326 

—0.29604 

2845 

4606 

8850 

8662 

269  9  16.0 

18  5 

1.54134 

0.80139 

0iJ8794 

2846 

4607 

8846 

8658 

270  24  15.0 

18  10 

1.49479 

0.80952 

057984 

2847 

4608 

88^ 

8658 

271  39  13.9 

18  15 

1.44824 

0.81765 

0.27173 

2847 

4608 

8337 

6649 

272  54  12.8 

18  20 

1.40168 

0.82578 

0.26862 

2848 

4609 

8333 

8645 

274  9  11.8 

18  25 

1.35513 

0.83391 

0.25551 

2849 

4610 

8329 

8640 

275  24  10.7 

18  30 

1.30858 

0.84205 

0.24740 

2850 

4611 

8825 

8686 

276  39  9.7 

18  35 

1.26202 

0.85019 

0.23929 

2850 

4612 

8320 

6632 

277  54  8.6 

18  40 

1.21547 

0.85833 

0.23117 

2851 

4612 

8816 

8627 

279  9  7.6 

18  45 

1.16892 

0.86647 

0.22805 

2852 

4613 

6812 

8623 

280  24  6.5 

18  50 

1.12236 

0.87461 

0.21493 

2853 

4614 

8808 

8619 

281  39  5.5 

18  55 

1.07581 

0.88276 

0.20681 

2854 

4615 

8303 

8614 

282  54  4.4 

19  0 

1.02926 

0.89091 

0.19869 

2854 

4615 

8299 

8610 

284  9  8.3 

19  5 

0.98270 

0.89906 

0.19057 

2855 

4616 

8295 

8605 

285  24  2.3 

19  10 

0.93614 

0.90721 

0.18244 

2856 

4617 

8290 

8601 

286  39  1.2 

19  15 

0.88959 

0.91537 

0.17481 

2857 

4618 

8286 

8597 

287  54  OiZ 

19  20 

0.84303 

0.92352 

0.16618 

2858 

4619 

8282 

8592 

289  8  59.1 

19  25 

0.79648 

0.93168 

0.15804 

2858 

4619 

8278 

8588 

290  23  56.1 

19  30 

0.74993 

0.93984 

0.14990 

2859 

4620 

8278 

8588 

291  36  57.0 

19  35 

0.70337 

0.94800 

0.14176 

2860 

4621 

8269 

8579 

292  53  56.01 

19  40 

0.65681 

0.95616 

0.13362 

2861 

4622 

8265 

8575 

294  8  54.9 

19  45 

0.61026 

0.964S3 

0.12547 

2862 

4622 

8261 

8570 

295  23  53.8 ' 

19  50 

0.56370 

0.97249 

0.11732 

2862 

4623 

8256 

8566 

296  36  52.6 

19  55 

0.51715 

0.98066 

0.10917 

2868 

4624 

8252 

8561 

297  68  51.7  i 

20  0 

0.47060 

0.98883 

0.10102 

2864 

4625 

8248 

8557 

299  8  50.7 

20  5 

0.42404 

0.99700 

0.09287 

2865 

4626 

8243 

8553 

300  23  49.6 

20  10 

0.37749 

1.00517 

0.08471 

2866 

4626 

8239 

8548 

801  38  48.5 

20  15 

0.33094 

1.01385 

0.07655 

2866 

4627 

8285 

8544 

302  58  47.5 

20  20 

0.28438 

1.02153 

0.06839 

2867 

4628 

8280 

8539 

804  8  46.4 

20  25 

0.23783 

1.02971 

0.06023 

2868 

4629 

8226 

8535 

305  23  45.4' 

20  30 

0.19128 

1.03789 

0.05207 

2869 

4630 

8222 

8581 

806  38  44.8! 

20  35 

0.14473 

1.04607 

0.04391 

2870 

4630 

8218 

8526 

307  53  43.3! 

20  40 

0.09818 

1.05425 

0.08574 

2871 

4631 

8218 

8522 

309  8  42.2  1 

20  45 

0.05163 

1.06244 

0.02757 

2871 

4682 

8209 

8517 

310  23  41.2 

20  50 

—0.00508 

1.07063 

0.01940 

2872 

4683 

8205 

8513 

311  86.40.1 

20  55 

-t-0.04147 

1.07882 

0.01122 

2873 

4688 

8200 

8508 

812  53  39.0 

21  0 

0.08801 

1.08701 

—0.00304 

2874 

4684 

8196 

8504 

314  8  36.0 

21  5 

0.13456 

1.09520 

+0.00514 

2874 

4685 

8192 

8500 

815  23  36.9 

21  10 

0.18111 

1.10340 

0.01332 

2875 

4686 

8188 

8495 

816  38  35.9 

21  15 

0.22765 

1.11160 

0.02151 

2876 

4687 

8183 

8491 

317  53  34.8 

21  20 

0.27420 

1.11980 

0.02969 

2877 

4637 

8179 

8486 

319  6  33.8 

21  25 

0.32074 

1.12800 

0.03788 

2878 

4638 

8174 

8482 

320  23  32.7 

21  30 

0.36728 

1.13620 

0.04607 

2879 

4689 

8170 

8478 

321  36  31.61 

21  35 

0.41383 

1.14440 

0.05426 

2879 

4640 

8166 

8473 

322  53  30.6 ' 

21  40 

0.46037 

1.15261 

0.06245 

2880 

4640 

8161 

8469 

324  6  29.5 

21  45 

0.50691 

1.16082 

0.07065 

2881 

4641 

8157 

8464 

825  23  26.5 

21  50 

0.55345 

1.16903 

0.07885 

2882 

4642 

8153 

8460 

326  36  27.4 , 

21  55 

0.59999 

1.17724 

0.08705 

2883 

4648 

8148 

8455 

827  53  26.4 

22  0 

0.64653 

1.18545 

0.09525 

2883 

4644 

8144 

8451 

329  8  25.3 

22  5 

0.69307 

1.19366 

0.10345 

2884 

4645 

8140 

8446 

330  28  24.2 

22  10 

0.73961 

1.20188 

0.11166 

2885 

4645 

8135 

8442 

331  86  23.2 

22  15 

0.78614 

1.21010 

0.11987 

2886 

4646 

8131 

8437 

332  53  22.1 

22  20 

0.83268 

1J21832 

0.12808 

2887 

4647 

8127 

6483 

334  8  21.1  ' 

22  25 

0.87921 

1.22654 

0.18629 

288T' 

4648 

8122 

8429 

335  23  20.0 

22  30 

-+-0.92574 

+1.28476 

0.14450 

2888 

4648 

8118 

8424 

336  36  19.0 . 
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DATA  FOB  COMFUTINa  THE  BCUPSB  FOB  ANY  PLACE,  FOB  PENUMBBA.        1 

Wub. 
ILIbM. 

A. 

B. 

o. 

kcB. 

J<«». 

—9.59 

logH. 

—9.58 

/* 

h    m 

9.96 

9.96 

22  85 

-hO.97227 

+liJ^98 

+0.15271 

2689 

4649 

8114 

8420 

33^  6^  if  9 

22  40 

1.01880 

1J25121 

0.16093 

2890 

4650 

8110 

8415 

339    8  16.8 

22  45 

1.06532 

1.25944 

0.16915 

2891 

4651 

8105 

8411 

340  23  15.8 

22  50 

1.11186 

1.26767 

0.17737 

2692 

4652 

8101 

8406 

341  36  14.7 

22  55 

1.15837 

1.27590 

0.18560 

2892 

4652 

8096 

8402 

342  63  13.7 

23    0 

1.20489 

1.28413 

0.19383 

2693 

4653 

6092 

8397 

344    8  12.6 

23    5 

1.25141 

1.29236 

0.20206 

289^ 

4654 

8086 

8393 

345  23  11.6 

23  10 

1.29793 

1.30060 

0J21029 

2695 

4655 

6083 

8388 

346  36  10.5 

23  15 

1.34445 

1.30884 

0.21852 

2696 

4655 

8079 

8384 

347  53    9.4 

23  20 

H-1.39097 

+1.31708 

+0iW675     2896!     4656| 

6075 

8379 

349    6    8.4 

FOB  SHADOW.                                                                  | 

MMnlbM. 

B. 

o. 

WHUnctoB 
MHmltaM. 

B. 

o. 

h      III 
19      5 

+0.35320 

+0.35529 

b      m 

20  40 

+0.50839 

+0.51012 

19  10 

0.36135 

0.36342 

20  45 

0.51658 

0.51629 

19  15 

0.36951 

0.37155 

20  50 

0.52477 

0.52646 

19  20 

0.3T766 

0.37968 

20  55 

0.53296 

0.53464 

19  25 

0.38562 

0.38782 

21     0 

0.54115 

0.54282 

19  30 

0.39398 

0.39596 

21     5 

0.54934 

0.56100 

19  35 

0.40214 

0.40410 

21  10 

0.55754 

0.55918 

19  40 

0.41030 

0.41224 

21  15 

0.56574 

0.56737 

19  45 

0.41847 

0.42039 

21  20 

0.57394 

0.57655 

19  50 

0.42663 

0.42854 

21  25 

0.58214 

0.58374 

19  55 

0.43480 

0.43669 

21  30 

0.59034 

0.59193 

20    0 

0.44297 

0.44484 

21  35 

0.59854 

0.60012 

20    5 

0.45114 

0.45299 

21  40 

0.60675 

0.60831 

20  10 

0.45931 

0.46115 

21  45 

0.61496 

0.61651 

20  15 

0.46749 

0.46931 

21  50 

0.62317 

0.62471 

20  20 

0.47567 

0.47747 

21  55 

0.63138 

0.63291 

20  25 

0.48385 

0.48563 

22    0 

0.63959 

0.64111 

20  30 

0.49203 

0.49379 

22     5 

0.64780 

0.64931 

20  35 

0.50021 

0.50195 

22  10 

0.65602 

0.65752 

20  40 

+0.50839 

+0.51012 

22  15 

+0.66424 

+0.66573 

A  and  ft  ai 

re  given  in  the  Table  for  Penumbra,  and  the  values  of  log  £,  log  F,  log  G, 

and  log  H  ar 

e  obtained  from  the  corresponding  values  for  Penumbra,  bj  numerically  in- 

creasiiig  1<^ 

£  and  decreasing  log  F  by  0.000004,  and  by  numerically  decreasing  log  6 

and  increaan 

g  log  H  by  0.000024 

CHANGES  OF  THE  QUAKTITIES  IN  THE  TABLES  OF  DATA.                     | 

1 

rorOM  Urate. 

ToroMSMoad.                            1 

KnnT&c 

m 

0 

A. 

B. 

o. 

A'. 

V. 

c. 

h 
18 

+9310.5 

+1625.2 

+1620.2 

+155.18 

+27.09 

+27.00 

18    15 

9310.6 

1626.4 

1621.3 

155.18 

27.11 

27.02 

18  30 

9310.7 

1627.5 

1622.5 

165.18 

27.13 

27.04 

18  45 

9310.8 

1628.7 

1623.7 

155.18 

27.15 

27.06 

19    0 

9310.9 

1629.8 

1625.0 

155.18 

27.16 

27.08 

19  15 

9311.0 

1630.9 

1626.3 

155.18 

27.18 

27.10  1 

19  ao 

9311.0 

1632.0 

1627.6 

155.18 

27.20 

27.13 

19  45 

+9310.9 

+1683.1 

+1628.9 

+155.18 

+27.22 

+27.15 
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CHANGES  OF  l^E  QUANTITIES  IN  THE  TABLES  OF  DATA. 


Waiiilngtoa 
Mean  Tune. 


Vor  one  BUnnte. 


O. 


For  one  Beooad. 


A'. 


B', 


O. 


h   m 

20  0 
20  15 
20  30 

20  45 

21  0 


21 
21 


15 
30 


21  45 

22  0 
22  15 
22  30 

22  45 

23  0 
23  15 
23  30 


+9310.8 
9310.5 
9310.2 
9309.8 
9309:4 
9309.0 
9306.6 
9308.1 
9307.6 
9306.9 
9306.0 
9305i2 
9304.3 
9303.5 

4-9302.6 


+1634.2 
1635.3 
1636.3 
1637.4 
1638.5 
1639.6 
1640.7 
1641.7 
1642.7 
1643.7 
1644.7 
1645.7 
1646.7 
1647.7 

4-1648.8 


4-1630.3 
1631.6 
1633.0 
1634.3 
1635.7 
1637.0 
1638.2 
1639.4 
1640.6 
1641.8 
1643.0 
1644.2 
1645.4 
1646.6 

4-1647.8 


4-155.18 
155.17 

.  155.17 
155.16 
155.16 
155.15 
155.14 
155.14 
155.13 
155.12 
155.10 
155.09 
155.07 
155.06 

4-155.04 


+27.24 
27.25 
27.27 
87.29 
27.31 
27.33 
27.35 
27.36 
27.38 
27.39 
27.41 
27.43 
27.45 
27.46 

+27.48 


+27.17 
27.19 
27i» 
27iM 
27.26 
27.28 
27.30 
27.32 
27.34 
27.36 
27.38 
27.40 
27.42 
27.44 

+27.46 


A  Transit  of  Mercury,  November  11,  1861,  invisible  at  Washington,  with  the  following 

elements :  — 

d      h      m      c 

Washington  mean  time  of  ({  in  Right  Ascension,  November  11  14  59  43.6. 


San'sandMercurjr*sB.A     15  10    4.57 


Hourlj  Motions 
Hourlj  Motion 


+10.18  and —12.60 


Tnie  Semidiameter 


—  0  40.6 
+  1  43.8 
16  10.3 
4.94 


Sun's  Declination  —17  4i  44.6 

Mercurjr's  Declination      — 17  32  45.1 
Sun's  Equa.  Hor.  Par.  8.67 

Mercury's  Equa.  Hor.  Far.  12.68 

From  these  elements  may  be  deduced  the  following  results,  with  reference  to  the  centre 
of  the  Earth:  — 

Ingress,  November   11  12    9  25 

Middle  of  Transit,  11  14  10  38 

Egress,  11  16  11  53 

lieast  distance  of  centres,  10  57.8 

First  contact  of  Mercury  with  Sun's  limb  72^  from  north  point  towards  the  East,  when 
the  Sun  is  vertical  in  longitude  186^  4'.1  West  from  Washington,  and  in  latitude  IT*  49^.5 
South. 

Last  contact  of  Mercury  with  Sun*s  limb  24®  from  north  point  towards  Ac  West,  when 
the  Sun  is  vertical  in  longitude  246""  40^.8,  and  in  latitude  17""  52'.2  South. 

The  Washington  mean  time  of  Ii^ress  and  Egress  for  any.  place  on  the  surfiice  of  the 
Earth  may  be  computed  from  the  following  formulae,  in  which  H  is  the  radius  of  the 
place,  6  its  geocentric  North  latitude,  and  X  its  longitude  West  from  Washington:  — 

Ingress,  12'»    9'*  25^.5  —  16*.64  i?  sin  ^  +  52'.30  i?  cos  ^  cos  (X  +  78^  24'.0). 
Egress,  16'»  11"  53'.3  +  4r.86  E  sin  ^  +  26'.68  J?  cos  ^  cos  (X  +  57*  40'.8). 


OCCULTATIONS^    1861, 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OP  OCCULTATIONS  OF 
PLANETS  AND  STABS  BY  THE  MOON,  FOR  THE  YEAR  1861. 


.  1 
1 
4 

4 
6 

6 
6 
6 
6 

7 

7 
7 
7 
8 
12 

13 
13 
13 
14 
15 

15 
15 
16 

18 
19 

19 
19 
19 
.20 
20 

20 
20 
20 
20 
20 

20 
20 
^ 
20 
20 

.20 
20 
20 
20 
.20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 


Bte>taNaiM. 


p^Leonis 
tfLeoBis 
GOVirgmis 
89  YiigioiB 
42  Libras 

6  Seorpii 
AScoipU 
B.A.C.  5314 
B  A.C.  5347 
tfSoorpii 

0  Soorpii 
22Scorpii 
AOphiucid 
B  OpqiQchi 
JL  Capricor. 

B.A.a  7830 

6  Aquarii 
^  Aquarii 
X  Aquarii 
IT  Pisciam 

9Piaciam 

16  Pisciam 
d  Pisciam 

17  Pisciam 
d  Arietis 

26Arieti8 
fi  Arietis 
«  Arietis 
66  Arieti0 
OTauri 

a  Pleiadam 

0  Pleiadam 
m  Pleiadam 
e  Pleiadam 

1  Pleiadam 

2  Pleiadam' 

3  Pleiadam 

4  Pleiadam 

5  Pleiadam 

6  Pleiadam 

c  Pleiadam 

7  Pleiadam 
B.A.C.  1155 
ib  Pleiadam 
/Pleiadam 

8  Pleiadam 

9  Pleiadam 
d  Pleiadam 

10  Pleiadam 

11  Pleiadam 

12P]eiiBdmii 

13  Pleiadam 

14  Pleiadam 

15  Pleiadam 

16  Pleiadam 


TJtnUIng 

Panlkto. 


North-  Sooth- 


+6§ 
+88 
+75 
+73 
+  9 

■+65 
+65 
+65 
+64 
+29 

+64 

—  8 


—50 
+78 

+73 
+82 
+82 
+16 
+45 

+56 
+66 
+16 
+36 


+63 

+90 
+90 
+90 
+90 

+42 
+53 
+  6 
+32 
+60 

+33 

+57 
+41 
+23 
+43 

+30 
+61 
+90 
+28 
+30 

+51 

+52 
+70 
+48 
+59 

+32 

+68 
+90 
+69 
+86 


-23° 
+36 
+24 
+35 
-«) 

+49 

0 

+15 

+54' 
-33 

+  8 
—79 
—14 
—90 
+  5 

—12 

—  5 
+26 
—71 
—38 

-27 
—19 
—70 
—42 
—71 

-13 

+80 
+12 

+19 
+19 

-«4 

—14 

—58 
—34 

—  9 

—33 
—11 
—25 
—42 
—23 

—27 

—  8 
+59 
—37 
—35 

—16 
—15 

—  2 

—19 
—10 

—33 

—  3 
+11 
—10 

+  8 


WMh- 
Ington 

HMD 

Time  of 


h 

12  5.1 

19  53.0 
1  45.5 

11  35.4 
9  33.5 

13  48.1 

14  51.8 
18  43.8 

20  36.5 
1  4a4 

5    1 

5  22.8 
23    9.9 

1  48.1 
23  21.3 

3    2.8 

15  20.9 

17  9.5 

2  42.0 

5  53.4 

6  4.0 
11  11.3 
11  50.7 

2  12.8 
2    3.1 

8  14.0 
13  57.0 

21  59.7 
11  34.3 
15  26.5 

18  57.3 

18  59.4 

19  6.0 
19  7.8 
19  14.7 

19  17.6 
19  18.7 
19  19.4 
19  20.0 
19  21.1 

19  24.6 

19  26.0 
19  26i2 
19  26.5 
19  30.3 

19  35.7 
19  36.8 
19  38.7 
19  41.7 
19  47.4 

19  65.7 

19  58.6 

20  1.3 
20  4.0 
20    4.5 


At  Waahfaigtoii  Moan  Time  ofCooJanetioD. 


ff 


h    m 

—  4  14  16 
+  3  18  20 
+  722  56 

—  7  7  50 
—10  52    0 

—  6  47  13 

—  5  46    1 

—  2    3    0 

—  0  14  47 
+  4  44  53 


750  50 
8  10  56 
1  15  50 
3  47 
245  24 


+  0  49  49 
—11  13  24 

—  9  27 

—  0  11  34 
+  2  15    3 

+  225  20 
+  7  24  19 
+  7  23  40 

—  3  18  33 

—  4  10  41 

+  1  48  46 
+  7  21    1 

—  8  51  45 
+  4  16 

+  8    025 


+11  24 
+11  26 
+11  32  27 
+11  34  15 
+11  40  51 

+11  43  48 
+11  44  43 
+11  45  24 
+11  46  1 
+11  47    0 

+11  50  27 
+11  51  48 
+11  51  59 
+11  52  16 
+11  55  58 

^11  68  60 
—11  57  49 
^11  55  66 
—11  53  3 
—11  47  36 

—11  39  30 
—11  36  42 
—11  34  8 
—11  31  32 
—11  31 


+0.3671 
+1.2880 
+1.1290 
+15286 
—0.2940 

+lil615 
+0.7285 
+0.9471 
+1.2738 
+01612 

+0.8406 
—0.5337 
+0.4881 
—1.1181 
+0.8624 

+0.6669 
+0.6974 
+U682 
—0.4792 
+0.0685 

+0.2614 
+0.4160 
—0.4972 
—0.1080 
-0.7183 

+0.3470 
+1.0610 
+0.7628 
+0.8410 
+0.8160 

+0.0064 
+0,1877 
—0.5858 
—0.1818 
+0i»68 

—0.1621 
+0J2511 
—0.0209 
—0.3355 
+0.0263 

—0.0478 
+0.3105 
+1.2761 
—0.2462 
—0.2111 

+0J570 
+0.1644 
+0.4282 
+0.1016 
+0J^747 

-0.1632 
+0.4089 
+0.6610 
+0iJ734 
+0.6102 


0.5378 
.5374 
.6517 
.5567 

.5817 

.5831 
.5837 
.5849 
.5856 
J5&n 

.6876 
.5876 
.5885 
J>882 
.5147 

.5127 
.5065 
J5054 
JSOll 
.4940 

.4940 
.4934 
.4915 
.5068 
.5204 

.5246 
.6284 
.5340 
.5438 
.5446 

.5491 
JS491 
.5492 
.5492 
.5493 

.5493 
^93 
.5494 
.5494 
.5494 

.5495 
.5495 
.5495 
.5495 
.5496 

.6496 
.5496 
.5496 
.5496 
.5497 

.5497 
.5497 
M97 
.5497 
0.5497 


— iJ613 
—.2612 
—.2243 
—.2100 
—.1126 

—.1019 
—.0991 
—.0888 
—.0837 
—.0606 

—.0610 
—.0594 
—.0097 
—.0019 
+.2242 

+.2268 
+iJ337 
+.2346 
+.2381 
+5403 

+5404 
+5394 
+5400 
+5014 
+.1732 

+.1644 
+J1554 
+.1421 
+.1168 
+.1090 

+.1020 
+.1019 
+.1016 
+.1016 
+.1013 

+.1012 

+.1012 
+.1011 
+.1011 
+.1011 

+.1009 
+.1009 
+.1009 
+.1009 
+.1007 

+.1005 
+.1006 
+.1004 
+.1004 
+.1002 


-.0996 
-.0998 
-.0997 
-.0997 


Log  Log 

iaD        eoBD 


sin  J 


+8.0770 
—85919 
—94201 
—9.4767 
—9.5983 

—9.6312 
-9.6245 
-9.6336 
—9.6411 
—9.6301 

—9.6437 
—9.6228 
—9.6479 
—9.6236 
—9.3181 

—95792 
—9.1684 
—9.1705 
—8.9353 
+7.9375 

+7.7978 
+8.3668 
+9.1111 
+9.4023 
+9.5183 

+9.6178 
+9.5218 
+9.5500 
+9JS797 
+9.5874 

+9.6068 
+9.6037 
+9.6161 
+9.6099 
+9.6024 

+9.6098 
+9.6032 
+9.6076 
+9.6125 
+9.6068 

+9.6082 
+9.6025 
+9.5866 
+9.6113 
+9.6108 

+9.6051 
+9.6051 
+9.6010 
+9.6063 
+9j6037 

+9.6108 
+9.6019 
+9.5978 
+9,6042 
+9i)987 


0.0000 

9.9997 

.9644 

.9796 


.9661 
.9576 
.9555 
.9638 
.9564 

.9532 
.9580 
.9522 
.9578 
.9904 

.9920 

.9952 

.9962 

9.9964 

0.0000 

0.0000 

9.9999 

.9964 

.9857 

.9750 

.9751 
.9746 
.9708 
-9661 

.9648 

.9612 
.9618 
.9594 
.9606 
.9621 

.9606 
.9619 
.9611 
.9601 
.9612 

.9610 
.9621 
.9650 
.9603 
.9604 

.9616 
.9616 


.9613 
,9618 

.9604 
.9622 


.9617 
9.9628 
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ELEBflSNTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCtJLTATIONS  OF 

PLANETS  AND  STABS  BT  THE  MOON,  FOR  THE  YEAR  1861. 

8 
8 

8 

Uptmnif 
PanUels. 

Wadi. 

Time  of 
6- 

AtWaahlngtimlfMaTkMQfOoqiimetfoB.                   1 

IMe. 

8te>taNHiw. 

1 

North- 
eni. 

Sonth- 
ein. 

H 

T 

P' 

^ 

£^ 

J^ 

Jan.  20 
20 
20 
20 
20 

17  Pleiadum 

18  Fleiadum 
p  Pleiadum 

19  Pleiadum 

20  Pleiadum 

H-98 
-1-68 
+60 
+89 
+30 

+iS 

—10 
—  9 
+  9 
—36 

h     m 
20    5.1 
20    5.2 
20    6.0 
20    6.4 
20    6.7 

h    m    • 
—11  30  29 
—11  30  21 
—11  29  34 
-11  29  12 
—11  28  56 

+0.7103 
+0.2635 
+05896 
+0fS87 
-0.2202 

0.5497 
5497 
.5496 
5498 
.5498 

+.0997 
+.0997 
+.0997 
+.0996 
+.0996 

+95970 
+9.6043 
+9.6039 
+95984 
+9.6120 

9.9631 
.9617 
.9618 
.9628 
.9602 

20 
20 
20 
20 
20 

22  Pleiadum 
21  Pleiadum 

23  Pleiadum 

24  Pleiadum 
ijTanri 

8 

1 

3* 

+76 
+26 
+90 
+48 
+61 

+  3 
-39 
+17 

—18 
—  8 

20    7.7 
20    7.8 
20    9.2 
20    9.5 
20    9.6 

—11  27  54 
—11  27  53 
—11  26  30 
—11  26  11 
—11  26    8 

+0.5101 
-05925 
+0.7681 
+0.1066 
+0.3067 

.5496 
5496 
5496 
5498 
5498 

+.0996 
+.0996 
+.0996 
+.0995 
+.0995 

+9.6004 
+9.6132 
+95963 
+9.6069 
+9.6037 

.9625 
.9600 
J9632 
.9612 
.9618 

20 
20 
20 
20 
20 

25  Pleiadum 

26  Pleiadum 

27  Pleiadum 

28  Pleiadum 

29  Pleiadum 

8 

+90 
+90 
+49 
+90 
-M7 

+22 
+27 
—17 
+38 
—19 

20  13.7 
20  16.4 
20  29iJ 
20  33.7 
20  36.6 

—11  22  12 
—11  19  36 
—11    7  12 
—11    2  49 
—11    0    4 

+0.8490 
+0.9255 
+0.1245 
+1.0832 
+0.0885 

.5498 
.5498 
.5499 
.5499 
5500 

+.0995 
+.0993 
+.0989 
+.0987 
+.0966 

+95950 
+95940 
+9.6071 
+95918 
+9.6079 

.9635 
.9636 
.9612 
J9641 
J9610 

20 
20 
20 
20 
20 

8  Pleiadum 
/Pleiadum 
h  Pleiadum 

30  Pleiadum 

31  Pleiadum 

5 

6r 

8 

+72 
+70 
+64 
+70 
+46 

0 

—  1 

—  6 

—  1 
—20 

20  49.1 
20  54.7 
20  55.3 
20  56.1 
20  57.4 

—10  47  57 
-10  42  31 
—10  41  59 
—10  41  16 
—10  39  57 

+0.4548 
+0.4317 
+0.3431 
+0.4337 
+0.0655 

5501 
5502 
.5502 
5502 
5502 

+.0982 
+.0980 
+.0979 
-p.0979 
+.0979 

+9.6024 
+9.6028 

+9.6043 
+9.6088 
+9.6067 

.9631 

.9690; 

:9617 

J96aO 

.9606 

20 
20 
20 
20 
20 

32  Pleiadum 

33  Pleiadum 

34  Pleiadum 

35  Pleiadum 

36  Pleiadum 

8 

P 

9 

+47 
+56 
+90 
+57 
+60 

—19 
—12 
+20 
—11 
—  9 

20  59.6 

21  1.7 
21  10.3 
21  10.7 
21  14.7 

—10  37  48 
—10  35  48 
—10  27  31 
-10  27    7 
—10  23  18 

+0.0852 
+05324 
+0.8245 
+05536 
+05854 

5503 
.5503 
.5504 
5505 
5506 

+.0978 
+.0977 
+.0974 
+.0973 
+.0971 

+9.6086 
+9.6063 
+9.6970 
+9.6063 
+9.6057 

.9609 
.9613 
J9631 
.9613 
J9615 

20 
20 
20 
20 
21 

37  Pleiadum 
B.A.C.  1192 

39  Pleiadum 

40  Pleiadum 
36Tauri 

8 

'4 

+50 
•^ 
+42 
+86 
+90 

—16 
—65 
-23 

+  8 
+29 

21  15.3 
21  23.5 
21  28.9 
2140.7 
3  39J2 

-10  22  44 

-10  14  46 
—10    9  35 

—  9  58  10 

—  4  12    8 

+0.1434 
—1.1752 
+0.0063 
+0.6033 
+0.9390 

5506 
5507 
.5508 
5509 
5565 

+.0971 
+.0968 
+.0966 
+.0961 
+.0832 

+9j6060 
+9je285 
+9.6105 
+9.6014 
+9.6045 

J9610 
.9667 
3606 

J9617 

21 
23 
23 
23 
24 

xTawA 
139  Tauri 
5  Geminor. 
•  Qeminor. 
44  Geminor. 

1 

+38 

+2r 

+90 

0 

+90 

-30 
—30 
+40 
-65 
+26 

11  83.7 
3  29.1 
9    3.5 

22  14.6 
7    1.9 

+  325  36 

—  6    738 

—  0  45  58 
+1155  55 

—  337  65 

—0.1758 
—0.2582 
+1.0462 
—0.7331 
+0.9024 

.OOSbo 

.5777 
5786 
5795 
.5789 

+.0652 
—.0378 
—.0525 
—.0875 
—.1104 

+9.6308 
+95408 
+95169 
+9.6303 
+95891 

.9663 
.9639 
.9692 
.9563 
.9646 

24 
24 
25 
25 
25 

S  Geminor. 
63  Geminor. 
B.A.C.  2683 
d'  Cancri 
rf'Cancri 

1 

6 
6 

+90 
+90 
+90 
+54 
+90 

+17 
+23 
+35 
-22 
+51 

13    7.1 

16  15.9 

7  39.9 

15  29.6 

16  34i2 

+  2  13  26 
+  5  15    0 
—  3  55  42 
+  336  37 
+  4  38  54 

+0.8060 
+0.9170 
+1.1264 
+0.1987 
+15918 

5780 
.5768 
5731 
5703 
5699 

-.1258 
— J1859 
-.1692 
-.1857 

—.1878 

+95779 
+95683 
+95177 
+95076 
+9.4781 

.9664 
.9680 
.9751 
.9963 
.9791 

26 
26 
27 
27 
27 

o»  Cancri 
o»  Cancri 
oLeonis 
B.A.C.  3398 
B.A.C.  3407 

6 
6 

6 

+58 
+41 
+90 
+77 
+90 

—21 
—36 
+39 
—11 

+14 

5  69.4 

6  85 
1  14.7 

8    1.9 
8  47i8 

-625  20 

—  6  16  47 
—11  51    4 

—  5  18    3 

—  4  34  20 

+05701 
—0.0220 
+15682 
+05518 
+0.9802 

5648 
5648 
.5575 
.5547 
5543 

—5120 
-5123 

—5395 
—5468 
—5475 

+9.4364 
+9.4432 
+95615 
+95214 
+9.1990 

.9638 
.9896 
.9996 
.9939 
.9947 

27 
27 

28 
28 
29 

7r  Leonis 
B.A.C.  3529 
34  Sextantifl 
;>*  Leonis 
6  Leonis 

5 
6 
6 
5 
5 

+90 
+58 
+73 
+64 
+88 

+16 
—28 
—15 
—22 
+36 

9  43.4 

18  515 
4  52.3 

19  4.3 
2  385 

—  3  40    4 
+  5    848 

—  9  10  39 
+  4  32  32 
+11  51    6 

+1.0141 
+05403 
+0.5129 
—0.3787 
+15897 

5542 
5516 
5492 
5470 
.5465 

-5485 
—5561 
—5620 
—.2656 
—5656 

+9.1801 
+9.0935 
+8.8753 
+8.07W 
-SJSS21 

.9960 

3966 
9J9968 
0.0000 
9S997 

29 
31 
31 
31 
Feb.    2 

B.A.C.  4006 
69Virgini8 
87Virgini8 
89  Virginis 
42  Librae 

6 

1 

+86 
+75 
+73 
+73 
+11 

+20 
+26 
+31 
+37 

-58 

12    6.1 
7  185 
15  57.7 
17    1.6 
15    1.3 

-3    0    9 

—  9  17    1 

—  0  56    0 
+  0    540 
-336  46 

+1.1092 
+1.1505 
+1.1954 
+15520 
—05627 

.5465 
5562 
5595 
.5602 
05646 

-5888 
-5244 

—5111 
—5094 
—.1124 

—85006 
—9.4201 
—9.4700 
—0.4767 
—95983 

3966 

3644 

3802 

3796. 

93«8 
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BLEMENTS  FOR  FACILITATINO  THE  CALCULATION  OF  OCCULTATIONS  OF       | 

PLANETS  AND  STABS  BY  THE  MOON,  FOB  THE  YBAB  1861. 

IM8. 

Star's  Num. 

1 

limitliig 

Waah. 
Time  of 

At  Washington  Mean  Tima  of  GoiOiinetion. 

North- 
•m. 

Sooth- 

H 

Y 

P^ 

^ 

^ 

coal) 

M.    2 
2 
2 

3 
3 

B.A.C.  6197 
AScorpii 
3  Scorpii 
19  Scorpii 
aSoorpii 

6 
5 
6 

'i 

H-65 
-^61 
-61 
+31 

-17° 

+  2 
-6 
-90 
—31 

h    m 

17  14.9 

20  23.0 

20  49.0 

7  16.8 

7  28.2 

h    m    8 
—  1  28  20 
+  1  32  32 
+  1  57  37 
—11  58  50 
—11  47  57 

+0.4479 
+0.7633 
+0.6404 
—1.2671 
+0.1929 

0.6781 
.6795 
.6797 
J5813 
.6816 

-.1069 
—.0980 
—.0973 

—.0699 
—.0688 

—9.6139 
—9.6244 
—9.6232 
—9.6065 
—9.6301 

9.9598 
.9576 
.9579 
.9613 
.9564 

3 
3 
4 
4 
5 

«  Scorpii 
22  Scorpii 
A  Ophiuchi 
6  OphiQchi 
ASagittarii 

5 

-1-65 
—  7 

+46 

—48 
+48 

+10 
—77 
—12 
—90 
-15 

10  44.6 

11  6.8 
5  11.6 
7  52.9 

10  49.8 

-839    8 

—  8  18  43 
+  9    459 
+11  40    6 
—10  24  30 

+0.8752 
-0.5062 
+0.5189 
—1.0990 
+0.4838 

5818 
^17 
^16 
-5812 
.5727 

—.0602 
—.0593 
—.0104 
—.0022 
+.0693 

-9.6487 
—9.6228 
—9.6478 
-9.6236 
—9.6338 

.9632 
.9580 
.9522 
.9578 
.9656 

5 

7 
7 
7 
7 

BJLC.63e9 

Vbkus 
0  Capricor. 
re  Capricor. 
q  Capricor. 

6 
5 

+63 
+63 
+47 
+32 
+17 

—  4 
—11 
-26 
—42 
-69 

17  54.6 

2  51.5 

12    0.3 

15  45.1 

16  29.5 

—  336  24 
+  4  11  31 
—10  57  55 

—  720  30 

—  637  34 

+0.6740 
+0.5696 
+05926 
—0.0021 
-Oi»03 

-5690 
.4935 
.6420 
J5394 
.6389 

+.0867 
+.1658 
+.1723 
+.1782 
+.1796 

—9.6284 
—9.5586 
—95246 
—9.5050 
—9.4963 

.9567 
.9695 
.9742 
.9766 

7 
10 
11 
12 
14 

0  Capricor. 
X  Aquarii 
X  Piscium 
<f  Piscimn 
n  Piscium 

6 
5 

si 

+68 
+13 
+41 
+11 
+30 

—  8 
—75 
—42 
—77 

—48 

16  57.7 
10  32.7 
13  38.7 
19  29.1 
9  62.1 

—  6  10  13 

+  9  26  57 
+11  48    6 

—  7  10  13 
+  6    830 

+0.6208 
—0.5346 
—0.0086 
-0J>964 
—0.2242 

5388 
5024 
.4964 
.4966 
5070 

+.1801 
+i8381 
+5406 
+i2314 
+5016 

—95134 
-8.9362 
+7.9371 
+9.1113 
+9.4023 

.9756 
9.9984 
0.0000 
9.9964 

.9867 

14 

15 
15 
16 
16 

101  Pisdom 
aArietis 
u  Arietifl 
47  Arieds 
a  ArietiB 

6 

P 

+90 
-6 
+90 
+90 
+89 

+18 
—71 
+21 
+60 
+  5 

12    8.3 

9  52.7 

21  55i2 

5  32.0 

6  4.8 

+  8  20  47 
+  626  36 
—  652  58 
+  029  25 
+  1    1  15 

+0.9826 
—0.8466 
+0.9428 
+1.307r 
+0.6428 

.  .6080 
5186 
5253 
5301 
5301 

+.1992 
+.1723 
+.1543 
+.1417 
+.1409 

+9.3822 
+9.5183 
+95217 
+9.5362 
+95500 

.9870 
.9760 
.9746 
.9727 
.9708 

17 
17 
17 
17 
17 

ff  Pleiadam 
6  Pleiadnm 
m  Pleiadam 
«  Pleiadum 
1  Pleiadam 

5 

8 

+34 

+46 
+  1 
+25 
+52 

—31 
—21 
-66 
—41 
—15 

3  26.1 
3  27.3 
3  34.1 
3  35.4 
3  42.9 

—  2  20  18 

—  2  18  11 

—  2  11  36 

—  2  10  20 

—  2    3    7 

-0.1304 
+0.0652 
—0.7172 
-0.3080 
+0.1753 

5433 
5433 
5434 
5434 
5434 

+.1007 
+.1006 
+.1006 
+.1004 
+.1002 

+9.6068 
+9.6037 
+9.6161 
+9.6098 
+9.6024 

.9612 
.9618 
.9694 
i)606 
.9621 

17 
17 
17 
17 
17 

2  Pleiadam 

3  Pleiadam 

4  Pleiadam 

5  Pleiadam 

6  Pleiadam 

8 
9 
9 

+26 
+50 
+34 
+16 
+37 

-40 
—17 
—32 

—50 
—29 

346i) 
3  47.0 
3  47.7 
3  48.3 
3  49J3 

—  2    0  10 

—  1  59    9 

—  1  58  28 

—  1  67  50 

—  1  57    2 

-0.2870 
+0.1294 
—0.1445 
-0.4621 
-0.0973 

5434 
5434 
5434 
5434 
5434 

+.1001 
+.1001 
+.1001 
+.1001 
+.1001 

+9£097 
+9.6033 
+9.6076 
+9.6125 
+9.6069 

.9607 
.9619 
.96U 
.9601 
.9612 

17 
17 
17 
17 
17 

e  Pleiadom 
7  Pkiadum 
B.A.C.  1155 
k  Pleiadam 
/  Pleiadam 

5 

8 
7 

+32 
+53 
+90 
+21 
+23 

—33 
—14 
+45 
—45 
-43 

3  63.0 
3  64.5 
3  54.6 
3  55.2 
3  58.9 

—  1  63  21 

—  1  51  65 

—  151  45 

—  1  51  10 

—  147  38 

r-0.1719 

+0.1894 
+1.1631 
—0.3714 
-0.3369 

5434 
5434 
5434 
5434 
5434 

+.1000 
+.0999 
+.0999 
+.0999 
+.0998 

+9.6082 
+9.6025 
+9.5867 
+9.6113 
+9.6108 

.9610 
.9621 
.9650 
.9603 
.9604 

17 
17 
17 
17 
17 

8  Pleiadom 

9  Pleiadam 
d  Pleiadam 

10  Pleiadam 

11  Pleiadam 

P 

8 
8i 

+44 
+44 
+61 
+41 
+61 

—22 
—22 

—  8 
—25 
—16 

4    4.3 
4    6.4 
4    7.4 

4  ie.4 

4  16i2 

—  1  42  22 

—  1  41  21 

—  1  39  27 
-1  36  28 

—  1  30  55 

+0.0343 
+0.0418 
+0.3081 
+0.0214 
+0.1630 

5435 
5435 
.5435 
5436 
5437 

+.0997 
+.0997 
+.0996 
+.0995 
+.0994 

+9j6051 
+95050 
+9.6010 
+9.6063 
+9.6037 

.9616 
.9616 
.9623 
.9613 
.9618 

17 
17 
17 
17 
17 

12  Pleiadam 

13  Pleiadum 

14  Pleiadam 

15  Pleiadam 

16  Pleiadam 

P 

ii 

+26 

+60 
+79 
+51 
+75 

-40 
—  9 
+  4 
-16 
+  2 

4  24.7 

4  27.7 
4  30.4 
4  33.2 
4  33.7 

—  1  22  39 

—  1  19  60 

—  1  17  10 

—  1  14  32 

—  1  13  50 

-05886 

+0J2885 
+0.5430 
+0.1521 
+0.4917 

5437 
5437 
5437 
5437 
5437 

+.0988 
+.0986 
+.0985 
+.0985 
+.0985 

+95107 
+9.6018 
+95978 
+9.6041 
+9.5987 

.9604 
.9622 
.9629 
.9617 
.9628 

17 
17 
17 
17 
17 

17  Pleiadam 

18  Pleiadam 
p  Pleiadam 

19  Pleiadam 

20  Pleiadum 

8 
8 

8 

+84 
+50 
+52 
+76 
+22 

+  7 
-17 
-15 
+  3 
—43 

4  34.3 
4  34.4 
4  35.2 
4  35.6 
4  35.9 

—  1  13  26 

—  1  13  17 

—  1  12  36 

—  1  12    8 

—  1  11  52 

+0.5026 
+0.1421 
+0.1684 
+0.5101 
—0.3458 

5438 
.6438 
5438 
5438 
05438 

+.0964 
+.0984 
+.0984 
+.0984 
+.0983 

+95971 
+9.6044 
+9.6039 
+95985 
+9.6119 

.9631 
.9617 
.9618 
.9628 
9.9602 
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t^LEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCtTLTATIONS  OF 
PLANETS  AND  STABS  BY  THE  MOON,  FOB  THE  YEAB  1861. 


fteb.  17 
17 
17 
17 
17 

17 
17 
17 
17 
17 

17 
17 
17 
17 
17 

17 
17 
17 
17 
17 

17 
17 
17 
17 
17 

18 
19 
19 
80 
SO 

20 
20 
21 
21 
21 

22 
22 
22 
23 
23 

23 
23 
23 
24 
24 


25 
25 
26 
27 

Mar.    1 

2 
2 
2 
2 


Star's  Name. 


22FIexadtim 
21  Pleiadntn 

23  Pleiadnm 

24  Pleiadum 
ijTBmi 

25Pletadiim 

26  Pleiadum 

27  Pleiadum 

28  Pleiadum 

29  Pleiadum 

8  Pleiadum 
/Pleiadum 
h  Pleiadum 

30  Pleiadum 

31  Pleiadum 

32  Pleiadum 

33  Pleiadum 

34  Pleiadum 

35  Pleiadum 
86  Pleiadum 

37  Pleiadum 

39  Pleiadum 

40  Pleiadum 
36Tauri 

;r  Tauri 

ifcTauri 
132Tauri 
139  Tauri 
t  Geminor. 
B.A.C.  2888 

44  GreminoT. 
S  Geminor. 
63  Geminor. 
85  Gknninor. 
B.A.C.  2683 

54  Csncri. 
o*  Cancri 
0*  Cancri 
^  Leonis 
oLeonis 

B.A.C.  3398 
B.A.C.  3047 
TT  Leonis 
34  Sextantis 
36Sextantis 

p^  Leonis 
e  Leonis 
B.A.C.  4006 
q  Virginis 
69  Virginis 

42  LibrsB 
A  Scorpii 
19  Scorpii 
a  Scorpii 
a  Scoipii 


limiting 


North-  Sooth- 
em. 


-»-67 
+18 
+90 
+41 
+53 

+90 
+90 
+42 
+90 
+40 

+63 
+61 
+55 
+61 
+39 

+40 
+48 
+90 
+50 
+52 

+43 
+35 
+74 
+90 
+25 

+90 
+90 
+21 
—  6 
+71 

+90 
+90 
+90 
+90 
+90 

+90 
+56 
+39 
+90 
+90 

+76 
+90 
+90 
+76 
+90 

+68 
+88 
+86 
+60 
+75 

+20 
+65 
—42 
+41 

+64 


o 
—  4 


+10 

—25 
—14 

+15 
+19 
-24 
+30 
—26 

—  6 

—  8 
—12 

—  8 
—27 

—26 

—re 

+14 
—17 
—15 


—30 
+  2 
+22 
-37 

+34 
+62 
—38 
-65 
0 

+20 
+13 
+19 
+  6 
+31 

+  1 
—22 

—37 
+  7 
+38 

-10 
+15 
+17 

4-42 

—19 


+26 
—24 
+39 

—47 
+13 
—90 
—21 
+23 


Wash- 
ington 
Mean 
Thneof 

6- 


h  1 
4  37.0 
4  37.0 
4  38.5 
4  38.8 
4  38.9 

4  43.0 
4  45.8 

4  58.9 
6    3.5 

5  6^ 

5  19.2 

5  24.9 

6  25.5 
6  26.1 
5  27.7 

5  29.9 
5  32.1 
5  40.8 
5  41.3 
5  46.3 

5  45.9 

6  0.0 

6  11.9 

12  18.4 
20  23.1 

11  54.9 
9  31.2 

13  14.6 
8  23.6 

11  47.4 

17  20.1 
23  30.9 

2  42.2 

14  25.0 

18  15.8 

13  58.7 
16  38.1 
16  46. 

7  42.5 

11  44.6 

18  26.2 

19  10.8 

20  62 

14  51.7 

15  59.7 

4  41.3 

12  1 

21  11 
15  53.8 

13  51.8 

20  57.5 
2  12.9 

12  56.2 

13  7.3 


▲tWashlngtoiiMeMi 


oTOoi^janetioiL 


H 


10  50 

10  46 

922 

9    3 

859 


-"l    4  58 

—  1    2  17 

—  0  49  38 

—  0  45    9 

—  042  22 

—  0  29  59 

—  0  24  29 
— 0  23  58 

—  023  22 

—  0  21  52 

—  0  19  38 

—  0  17  36 

—  0    9    6 

—  0    8  41 

—  0    4  49 

—  0  4  14 
+  0  923 
+  0  20  52 
+  6  14  57 

—  95T    € 

+  5    1  44 

+  1  50  46 
+  525  50 

—  0  8  2 
+  3    8  10 

+  828  24 

—  9  34  36 

—  630  27 
+  4  46  11 

+  828  24 

+  327* 
+  6  1  38 
+  6    9  44 

—  327  30 
+  027    8 

+  654  28 
+  7  37  25 
+  8  30  50 
+  2  36  52 
+  3  42  29 

—  8    230 

—  0  57  37 
+  7  52  43 
+  1  55  49 

—  0  55  59 

+  4  647 
+  9    952 

—  4  32    8 

—  4  21  26 

—  1  15  10 


+0.3909 
—0.4187 
+0.6507 
—0.0141 
+0.1856 

+0.7325 
+0.8097 
+0.0022 
+0.9692 
-0.0343 

+0.3349 
+0.3115 
+0.2209 
+0.3137 
-O.0577 

—0.0378 
+0.1108 
+0.7081 
+0.1289 
+0.1643 

+0.0212 
—0.1169 
+0.4850 
+0.8231 
-*-0.2959 

+0.9215 
+1.2581 
—0.3613 
—0.8247 
+0.4362 

+0.8277 
+0.7353 
+0.8515 
+0.6642 
+1.0736 

+0.7879 
+0JM25 
—0.0484 
+0.8310 
+1J»10 

+0.5603 
+0.9861 
+1.0205 
+0.5518 
+1.3395 

+0.4398 
+1.3487 
+1.1811 
+0.3472 
+li2729 

—0.0916 
+0.9239 


—1.0892  -5858 
+0.3699  .5858 


y 


0.5439 
.5439 
.5439 
.5439 
.5439 

.5439 
.5441 
5441 
.5442 

.5443 
.5444 
.5444 
.5444 
.5444 

.6445 
.5445 
.5446 
.5446 
.5447 

.5447 

.5448 
.5448 
.5484 
5535 

.6611 
5697 
5702 
,5731 
5731 

5731 
5727 
.5725 
.5709 
5701 

.5658 
.5652 
5646 
5614 
5603 

JB59S 
5591 
5590 
.6563 
5563 

JS5G2 

.5562 
.6566 
5606 
5674 

58^ 
5848 


+1.0366 


05863 


+.0983 
+.0983 
+.0983 
+.0982 
+.0962 

+.0982 
+.0982 
+.0977 
+.0976 
+.0975 

+.0970 
+.0968 
+.0968 
+.09« 
+.0967 


+.0966 
+.0963 
+.0963 
+.0961 

+.0961 
+.0956 
+.0953 
+.0825 
+.0625 

+.0277 
—.0271 
—.0362 
—.0881 
—.0947 

—.1082 
—.1241 
—.1317 
—.1588 
—.1669 


-5111 
-.3111 
-5342 
-5394 

-5477 
-5480 
-5491 
-5636 
-5643 


-5684 
-5666 


—5277 

— .im 

—.0992 
— .07t)5 
-.0698 
—.0609 


Bkal> 


+9.6004 
+9.6131 
+9.5963 
+9.6069 
+9.6037 

+95949 
+9.5938 
+9.6071 
+95017 
+9.6079 


.9600 
.9632 
.9612 
.9618 

.9635 
.9637 
.9612 
.9641 
.9610 


+9.6024  .9621 

+9.6028  .9620 

+9.6043  .9617 

+95029  .9620 

+95067  .9606 


+9.6065 
+9.6063 
+9.5970 
+9.6063 
+9.6067 

+9508O 
+95105 
+9.6014 
+9.6046 
+9.6308 

+95232 
+95180 


.9609 
.9613 
i)63I 
.9613 
.9615 

.9610 
.9605 
.9623 
.9617 
.9562 

J9S79 
.9690 


+9.6408:  .9639 
+9.6303  .9663 
+9.6052    .9616 

+95890  .9646 

+95779  .9664 

+9.5683!  .9680 

+95390'  .9723 

+95176  :9751 


+9.4366 
+9.4364 
+9.4432 
+9.3146 
+95614 

+95215 

+9.1929 
+9.1799 

+8.8753 
+8.7485 

+8.0754 
—85923 
-«.90(M 
— 9J791 
-^.4202 

—05964 
—9.6244 
—95065 
—95301 
—9.6438 


:9632 
.9632 
.9626 
.9906 


J9947 

S950 

J9966 

9S993 

Ojoooo 

93997 
.9966 
3950 
S644 

•9698 
J9676 
J9613 
^664 
9J9638 
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ELEMENTS  FOR  FACILITATINa  THE  CALCULATION  OF  OCCDLTATIONS 

OF 

PLANETS  AND  STABS  BY  THE  MOON,  FOR  THE  YEAR  1861. 

4 

Umittng 
Panlklf. 

Waah- 

TbDcof 
6- 

At  Wuhlngton  Mean  Time  of  Conjimetion. 

Ikate. 

Ster'toNaiiie. 

1 

Nortli- 

South- 
em. 

JT      I      T 

P' 

i' 

^i 

J^ 

Mtt.    2 

22Scorpu 

5 

H-S 

-63° 

h    m 
16  42.1 

h    m    a 
—  0  55    5 

-0.3340 

0.6863 

—.0506 

-9.6888 

9.9580 

3 

A  Opbiuchi 
6  Ophiuchi 

5 

4-59 

—  2 

10  38i2 

—  7  41     7 

4^).e7e7 

.5803 

—.0096 

—9.6479 

.9522 

3 

n 

-36 

—90 

13  18.7 

—  5    649 

—0.9303 

.5620 

-.0029 

-9.6236 

.9578 

3 

B.A.C.5909 

4-38 

-27 

17  11.2 
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PLANETS  AND  STARS  BT  THE  MOON,  FOB  THE  YEAB  1861. 
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-46 

16  21.6 

—  948  53 

-0.3922 

5422 

+.0985 

+9.6037 

.9618 

12 

mPleiadom 

7 

-36 

-^ 

16  28.4 

—  9  42  14 

*-1.1811 

5423 

+.0982 

+9.6161 

.9594 

12 

€  Pleiadam 

5 

—  3 

-66 

16  aoi2 

—  940  29 

—0.7689 

.5424 

+.0982 

+9.6098 

.9607 

12 

IPieiadum 

8 

+26 

-39 

16  37.4 

—  933  35 

-05810 

5424 

+.0979 

+9J6023 

JX21 

12 

2  Pleiadam 

8i 

+  2 

-66 

16  40.5 

—  930  35 

—0.7487 

5425 

+.0978 

+9.6097 

.9607 

12 

3  Pleiadam 

9 

+23 

-42 

16  4L6 

—  929  32 

—0.3273 

.5425 

+.0977 

+9.6032 

.9620 

12 

4  Pleiadam 

8 

+  7 

-60 

16  42.3 

—  9  28  52 

-0.6052 

5425 

+.0977 

+9.6076 

.9611 

12 

5  Pleiadam 

9 

—13 

-66 

16  42.9 

—  9  28  14 

—09260 

5425 

+.0977 

+9.6125 

.9601 

12 

6  Pleiadam 

9 

+11 

-66 

16  44.0 

—  9  27  13 

—0.5569 

5425 

+.0977 

+9.6068 

.9612 

12 

c  Pleiadam 

5 

+  6 

-«2 

16  47.6 

-923  39 

—0.6327 

5425 

+.0976 

+9.6062 

.9610 

12 

7  Pleiadam 

8 

+26 

—39 

16  49.1 

—  9  22  15 

—05677 

5425 

+.0976 

+9.6024 

.9621 

12 

B.A.C.  1155 

7 

+90 

+14 

16  49.3 

—  922    3 

+0.7164 

5425 

+.0975 

+95867 

.9650 

12 

k  Pleiadam 

^i 

—  7 

-66 

16  49.7 

-921  42 

—0.8350 

5425 

+.0975 

+9.6113 

.9603 

12 

/  Pleiadam 

7} 

—  5 

-66 

16  53.6 

-  9  17  51 

—0.7992 

5426 

+.0974 

+9.6109 

.9604 

12 

8  Pleiadam 

It 

+18 

—18 

16  59.2 

—  9  12  29 

-0.4244 

5426 

+.0972 

+9.6051 

5616 

12 

9  Pleiadam 

+18 

-47 

17    05 

-9  11  28 

-0.4170 

5426 

+.0971 

+9.6050 

.9616 

12 

<;  Pleiadam 

5 

+33 

—32 

17    2.3 

—  9    932 

-0.1480 

5426 

+.09n 

+9.6010 

.9623 

12 

10  Pleiadam 

8 

+14 

—51 

17    5.3 

—  9    632 

—0.4811 

5426 

+.0970 

+9.6063 

.9613 

12 

11  Pleiadam 

H 

+24 

—41 

17  115 

—  9    052 

—0.3050 

5427 

+.0968 

+9.6036 

.9618 

12 

12  Pleiadam 

'4 

—  2 

-« 

17  19.9 

-852  30 

—0.7516 

5427 

+.0965 

+9.6108 

.9604 

12 

13  Pleiadam 

+32 

-33 

17  22.9 

—  8  49  33 

—0.1687 

5428 

+.0964 

+9.6018 

.9622 

12 

14  Pleiadam 

9^ 

+47 

—19 

17  25.7 

-846  54 

+0.0883 

5428 

+.0963 

+9.5978 

.9629 

12 

15  Pleiadam 

n 

+24 

-41 

17  28.5 

—  8  44  10 

-0.3066 

5428 

+.09G2 

+9.6041 

.9618 

12 

16  Pleiadam 

+44 

-22 

17  29.0 

—  843  41 

+0.0367 

5429 

+.0960 

+95987 

.9628 

12 

17  Pleiadam 

8 

+50 

—17 

17  29.6 

—  8  43    5 

+0.1385 

5429 

+.0960 

+95971 

.9631 

12 

18  Pleiadam 

8 

+24 

—41 

17  29.7 

—  842  58 

—0.3168 

5429 

+.0960 

+9.6043 

.9617 

12 

p  Pleiadam 

7t 

+25 

-40 

17  30.6 

—  842    9 

-05903 

.5429 

+.0959 

+9.6039 

.9618 

12 

19  Pleiadam 

8 

+45 

-^1 

17  30.9 

—  8  41  47 

+0.0552 

5429 

+.0959 

+95965 

.9626 

12 

20  Pleiadam 

8 

—  5 

-66 

17  815 

—  8  41  31 

-0.8098 

5429 

+.0969 

+9.6120 

5602 

12 

22  Pleiadam 

8 

+38 

—27 

17  32.3 

-8  40  26 

-0.0654 

.5429 

+.0959 

+9.6004 

5625 

12 

21  Pleiadam 

n 

—10 

-66 

17  32.4 

—  8  40  24 

—0.8837 

.5429 

+.0969 

+9.6131 

.9600 

12 

23  Pleiadam 

+53 

—14 

17  33.9 

-8  38  57 

+0.1973 

5429 

+.0959 

+95962 

.9632 

12 

24  Pleiadam 

8 

+14 

—51 

17  345 

—  838  38 

—0.4746 

5430 

+.0958 

+9.6069 

5612 

12 

ijTauri 

H 

+26 

-39 

17  34.3 

—  .8  38  34 

—05729 

5430 

+.0958 

+9.6037 

.9618 

12 

25  Pleiadam 

H 

+59 

—  9 

17  38.5 

-834  30 

+05798 

5431 

+.0956 

+95949 

.9635 

12 

26  Pleiadam 

9 

+64 

—  5 

17  41.3 

—  8  31  47 

+0.3578 

5431 

+.0966 

+95938 

.9637 

.     12 

27  Pleiadam 

H 

+16 

-«) 

17  54.6 

—  8  18  54 

-0.4589 

5431 

+.0952 

+9.6071 

.9612 

12 

28  Pleiadam 

7 

+77 

+  3 

17  50.3 

—  8  14  21 

+0.5186 

5432 

+.0951 

+95917 

.9641 

12 

29  Pleiadam 

8 

+14 

—52 

18    25 

—  8  11  31 

-0.4961 

5432 

+.0950 

+9.6079 

.9610 

12 

«  Pleiadam 

7i 

+34 

-30 

18  15.3 

—  758  56 

-0.1231 

5433 

+.0946 

+9.6024 

.9621 

12 

/Pleiadam 

4 

+33 

-32 

18  21.1 

—  753  20 

—0.1470 

5433 

+.0944 

+9.6029 

.9620 

12 

A  Pleiadam 

5 

+28 

—37 

18  21.6 

-7  52  47 

—05372 

5433 

+.0944 

+9.6044 

.9617 

12 

30  Pleiadam 

8 

+33 

-31 

18  22.4 

—  7  51  59 

-0.1450 

5434 

+.0944 

+9.6029 

.9620 

12 

31  Pleiadam 

8 

+12 

-64 

18  23.8 

-  750  39 

—0.5200 

05434 

+.0943 

+9.6087 

0.9608 
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Il                                                                 il 

SLEMENTS  FOB  FACILITATING  THE  CALCULATION  OF  0CCULTATI0N8  OF      || 

PLANETS  AND  STARS  BT  THE  MOON,  FOB  THE  TEAB  1861. 

I 

^ 

limltliig 

Waah- 
Time  of 

At  WMhiii^toa  MMa  nne  of  Ooq)iiiMtfo^ 

Date. 

Blir^NaiBA. 

8 
9 

North- 
ern. 

Soafeh. 
em. 

H 

T 

P' 

9' 

^ 

^ 

Apr.  12 
12 
12 
12 
12 

32  Pleiadiim 

33  Pleiadttm 
34Pleiadiim 
35  Fleiadam 
dePleiadun 

+1§ 
H-22 
4-57 
+23 
+25 

-5S 
—43 
—10 
-42 

—40 

h    m 
18  26.2 
18  28.3 
18  37.2 
18  37.7 
16  41.8 

h    m    B 

—  748  24 

—  7  46  19 

—  737  46 

—  7  37  17 

—  7  33  18 

—0.3499 
+0il535 
—0.3319 
-ai»64 

.5434 
.5434 
.5435 
.5435 

.5435 

+.0942 
+.0941 
+.0938 
+.0938 
+.0937 

+9£0e5 
+0£062 
+9£969 
+9£0e2 
+9£057 

95689 
5613 
5631* 
.9613 
5615 

12 
12 
12 
13 
14 

37Pkiadiim 
SDPleiadam 
40  Pleiadnm 
jrTmiri 
^Tanri 

8 
8 

5} 

+17 
+  9 
+43 
—  4 
+70 

—49 
--58 
•-^ 
-€5 
+  6 

18  42.4 

18  56i2 

19  8.8 
9  37.4 
1  36.0 

—  732  44 

—  7  19  20 

—  7    711 
+  .6  68  18 
•  142    1 

—0.4412 
-4).5820 
+0.0869 
—0.7861 
+0.4330 

.5435 
.5436 
.5437 
.5494 
.6543 

+.0987 
+.0933 
+.0927 
+.0606 
+.0139 

+9j60e0 
+9£104 
+9£013 
+9£306 
+9£238 

5610 
5605 
5G23 
5662 
55T9 

15 
15 
15 
16 
16 

132Tiiini 
139Taari 
5Qemi]ior. 
44  Geminor. 
a  Geminor. 

P 

it 

+90 
—11 
+72 
+62 
+56 

+24 
-64 

+  6 
—  7 
—13 

0    3.0 
3  56.6 
9  56.0 
9  32.0 
16    5i) 

-*4    212 

—  0  16  48 
+  628  54 
+  4  15  57 

+10  35    8 

+0.7651 
—0.8884 
+0.4594 
+03367 
+0JM73 

1^584 
£584 
.5588 
.5572 
J5564 

-.0867 
—.0360 
—.0608 
—.1050 
—.1190 

+9£180 

+9£408 
+9.6169 
+9£890 
+9£779 

5690 
5639 
5692 
5646 
.9664 

16 
17 
17 
17 

18 

63  Geminor. 
85  Geminor. 
B.A.C.  2683 
CCancri 
54Caocri 

P 
1} 

+65 
+53 
+86 
+90 
+64 

—  7 
—19 
+  2 
+54 
—15 

19  27.9 

7  54.1 
11  69.3 
15  20.9 

8  55  J 

—10    9    7 
+  1  51    3 
+  5  47  45 
+  9    2  22 
+  2    025 

+0.3696 
+0.1937 
+Oj6208 
+1.2948 
+0.3716 

J5558 
£537 
jB5a9 
£522 
£490 

-.1267 
—.1521 
—.1601 
—1663 
—1972 

+9£683 
+9£391 
+9£177 
+9.4914 
+9.4367 

56R0 
.9723 
.9751 
5781 
5631 

19 
19 
19 
19 
20 

oLeonis 
B.A.C.  3398 
BJ^.C.  3407 
TT  Leonis 
34Sextaiitu 

6 
5 
6 

+90 
+55 
+88 
+90 
+60 

+12 
—27 

—  4 

—  2 
-d4 

7  53.6 

14  54.6 

15  41i} 

16  39.1 
12    7.8 

+  0  12  14 

+  659    4 
+  744    7 
+  840    6 
+  329  23 

+0.9866 
+0i»45 
+0j6732 
+0.7117 
+0.3174 

£463 
£462 
£462 
£462 
£475 

— J2895 
—5375 
—.2384 

— ia98 

—.2548 

+95614 
+95215 
+9.1930 
+91800 
+&875e 

J99a6 
5989 
.9947 
5960 
.9966 

20 
21 
21 
22 
23 

36SextanliB 
/j^Leonis 
«Leoni8 
gVirmnis 
75  Viiginis 

6 
5 
5 
6 
6 

+90 
+57 
+88 
+61 
+53 

+22 
—27 
+31 
—22 
-25 

13  17.5 
2  17.9 
9  44.9 

13  35.5 

14  13.4 

+  4  36  42 
—  649  24 
+  0  22  17 
+  3  14    1 

+  2  57    8 

+1.1152 

+0il739 

+iiBe9 

+0.3716 
+0.3104 

£479 
£504 
£530 
£654 
£799 

—5564 
-iW06 
—5616 
—5519 
—5840 

+8.7480 
+8.0751 
-8£983 
—0.1792 
—9.4082 

95998 

0.0000 

9.5907 

.9960 

.9656 

25 
25 
25 
26 
26 

42  Librie 
B.A.C.  5197 
AScorpu 
19  Scorpii 
0  Soorpii 

5 

+39 
+66 
+65 
—14 
+66 

-26 
+15 
+55 
—90 
+  3 

15  30.5 

17  33.7 

20  27.3 

6  32.0 

6  42.5 

+  2  15  42 
+  4  13  49 
+  707 

—  720  32 

—  7  10  31 

+0.8751 
+0.9519 
+li{788 
—0.6445 
+0.7607 

J6047 
.6053 
£059 
J6067 
J6067 

—1126 
—.1074 
—.0091 
—.0695 
—.0691 

— 9£984 
-9.6140 
— 9£845 
— 9.G065 
— 9£301 

.9638 
5696 
J9676 
5613 
.9664 

26 
26 
27 
27 

27 

22  8oorpU 
25  8corpti 
A  Ophiachi 
39  Ophiadii 
d  Ophiudu 

5 

6 
5 

% 

+26 
+38 
+64 
—64 
—  8 

-36 

—27 
+32 
—90 
—70 

10    4.3 
16  15.6 

2  56.3 

3  58ii 
5  27.5 

—  3  67  10 
+  1  58  36 
—11  47  26 
—10  48    7 

—  928  31 

+Oi25^ 
+1.1923 
—1.1611 
•^.4350 

£066 

.6058 
.6027 
.6025 
.6016 

—.0693 
—.0408 
-.0888 
-.0068 

—.0005 

-9jea88 
—9.6304 
-9J6479 
-9£116 
-Ojffi36 

.5680 
5663 
J9Ga3 
.9603 
J9678 

27 
27 

28 
28 
28 

b  Ophiachi 

4Sagittarii 

ASagittarii 

26Sagittarii 

y'Sagittarii 

5 
5 
3 
6 
5 

—63 
—57 
+65 
+22 
-10 

—90 
—90 
+31 

-42 

—88 

7    7.6 
19  56.2 

6  57.9 
12  34.3 
17  36.7 

—  746  28 
+  430  45 

—  863  50 

—  330  26 
+  1  20  22 

--lil537 
—1.2804 

+1.1280 
—0.0084 
•^.6282 

.6012 
£939 
£862 
£817 
£773 

+.0699 
+.0410 
+.0708 
+.0854 
+.0976 

— 9j6100 
-9.6059 
-9£S39 
-9.6086 
— 9£903 

5606 
5614 
S555 
5609 

5643  • 

28 
28 
29 
29 
30 

^•Sagittarii 
oSa^ttarii 
/SagittarU 
57  8agittani 
a  Caprioor. 

5 

4 
5 

3 

—12 

—47 
—18 
-45 
+71 

—90 
-90 
—90 
—00 
+11 

17  59.8 
21  58.3 
15  50.6 

18  25.8 
6  44.2 

+  1  43  46 
+  538    6 
—  1  14  30 
+  1  15  15 
—10  51  38 

~0.66«2 
—1.1871 
--0.8596 
—1.8106 
+0.9224 

£772 
£738 
£576 
£550 
£441 

+.0983 
+.1075 
+.1449 
+.1499 
+1704 

«— 9£880 
•9£724 
-9£a59 

-9£ait 

-0£846 

5646 
5674 

5738 
57€7 
5742  • 

30 

30 

Mv    1 

2 

2 

n  Capricor. 
o  Cuxricor. 
ISAqoarii 
X  Caprioor. 
d  Aqnarii 

5 

5 
6 

1 

+68 
+51 
+63 

+78 
+82 

—  7 
—23 
—17 
+47 
+20 

10  2&3 

11  10.1 
14  15.1 

1  46.0 
17  51.9 

-7  16  53 

—  634  38 

—  4  20  47 
+  649  33 

—  1  32  20 

+0.6265 
+0.3873 
+0.4577 

+1.3829 
+1.0828 

£408 
£404 
£196 
£183 
£042 

+.1760 
+.1768 
+58^3 
+5178 
+5168 

— 9£051 
-0.4968 
-9.9673 
—9.3180 
-0.1683 

5966  I 
5775 
5879 
5904 

95963 
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SLEMBNTS  FOB  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 
PLANETS  AND  STABS  BY  THE  MOON,  FOB  THE  YEAB  1861. 

JkM. 

Stw'kNaire. 

1 
1 

limiting 

Wash- 
Tiin«or 

6- 

At  If Mhiagton  Meui  Ifiiie  of  Goi^imetloD. 

North- 
ern. 

Soafeh- 

JET 

r 

P' 

q' 

^ 

oosi) 

U^    8 

4 
5 
6 

7 

«  Aqnarii 

jrPisdinii 

dFiBcmm 

45F]sciii]a 

ifFiseiom 

5 

f 

4 

+32 
H-53 
+11 
+81 
+17 

-6S 
—31 
—76 
—  8 
—61 

h    m 
5  16.4 
8  315 
14  24.4 
17  131 
4  395 

h   m   . 
+  938  59 
—11  57    0 

—  6  58  31 

—  4    8  28 
+  6  17  58 

-0.1650 
+05006 
—05803 
+0.6038 
-0.4496 

5001 
.4940 
.4978 
.4986 
5118 

+5311 
+5331 
+.2255 
+5242 
+.1969 

-8.9358 
+7.9365 
+9.1111 
+9.0812 
+9.4023 

9.9984 

0.0000 

9.9964 

.9968 

.9657 

10 

n 

12 
12 
12 

jrTaBri 
103  Tanri 
132Taim 
Mass 

139Taiih 

54 

—13 

+90 
+83 
+85 
—27 

--65 

+48 
+14 
+14 
-64 

15  20.9 
11  40.1 

5  87.8 

6  32.8 
9  31.4 

—  9  36  49 
+10    0  12 
+  3  16    5 
+  4  13    4 

+  7    681 

-0.9103 
+1.1871 
+0.5799 
+0.5971 
—1.0614 

5582 

5581 
.6603 
5319 
5602 

+.0609 
+.0141 
—.0285 
—.0313 
—.0377 

+9.6306 
+9.6106 
+9.6180 
+9.6173 
+9.6408 

.9562 
.9605 
.9590 
.9591 
.9539 

13 
13 
14 
14 
16 

B.A.C.2238 
S  Geminor. 
63Gecni]ior. 
CCaacri 
ILeoDis 

6 
6 

+25 
+42 
+49 
+90 
+54 

-25 

+29 
-21 

9  18.7 
21  49.1 

1  14.1 
21  23.1 
10  30.1 

+  6    221 

—  553  24 

—  236  33 

—  780 
+  444  66 

—05910 
+0.0150 
+0.1357 
+1.0563 
+05809 

5682 
5550 
5543 
.5463 
5395 

—.0983 
—.1198 
—.1266 
—.1661 
—5212 

+9.6058 
+9.5779 
+95683 
+9.4913 
+9.3146 

.9616 
.9664 
.9680 
.9781 
.9906 

16 
16 
17 
17 
18 

oLeoDis 
If  Leonis 
16Sext8iitb 
B.A.C.  3629 
p^Leoois 

6 
6 
6 

+90 
+70 
+90 
+30 
+90 

—  2 
—14 
+51 
—52 

+30 

14  62.0 

23  53  J 

4  10.9 

9  31.3 

6  53.7 

+  858  12 

—  6  18  18 

—  2    858 
+  3    14 

—  1  16  27 

+0.6837 
+0.4713 
+1.3605 
-05114 
+15109 

.5387 
.6380 
5379 
53T9 
5399 

-5860 
—5361 
—5387 
—.2431 
—5584 

+9.2615 

+9.1800 
+9.0765 
+9.0935 
+8.1125 

.9986 

.9950 

.9969 

9.9966 

0.0000 

18 
18 
23 
23 
23 

/i»Leonit 
aLeoDis 
42  Libra 
3SeovpU 
B^C.6286 

5 
5 

+46 
+88 
+41 
+65 
+64 

—38 
+17 
—24 
+39 
—  3 

10  38.5 

18  20.7 

2  12.3 

7  32.5 

8  56.8 

+  3  18  58 
+10  45  58 

—  9  14  20 

—  4    730 

—  246  63 

+0.0639 
+1.0447 
+0.3026 
+15009 
+0.6778 

5416 
5434 
.6054 
.6071 
.6075 

—5549 
-5556 
—.1091 
-.0961 
—.0924 

+a0753 
—€5923 
—9.5983 
-9j6232 
-95167 

0.0000 

9.9997 

.9629 

.9579 

5593 

23 
23 
23 
24 
24 

19  8oorini 
ffScorpii 
22Scorim 
A  Ophincfai 
39  0pliiiichi 

P 

5 
5* 

—10 

+65 
+28 
+64 
-45 

—83 

+  7 
—32 
+44 
—90 

7  11.6 

7  22.0 

20  42.6 

13  245 

14  255 

—  453  45 

—  443  46 
+  8  89  18 
+  028  38 

+  1  87    8 

-0.5845 
+0.8194 
+0.1635 
+15165 
—1.0689 

.6092 
5092 
j6096 
.6078 
.6074 

—.0688 
—.0675 
—.0572 
—.0070 
—.0089 

-9.6064 
—9.6302 
-9.6829 
-95478 
-9.6116 

.9613 
.9564 
.9580 
.9582 
.9603 

24 
24 

25 
25 
25 

dOphindii 
6  Ophiuchi 
4SBgittarii 
BJk.C.  6217 
iSagittarii 

5 

—  8 

-52 

—44 
+54 
+66 

-62 

-90 
—90 
—  9 
+53 

15  535 
17  32.0 

6    7.8 
14  26i) 

16  56.4 

—  2  51  26 
+  426    3 

—  729  38 

+  0  29  19 
+  258  46 

—0.3288 
—1.1384 
—1.0804 
+05667 
+15653 

.6071 
.6066 
.6009 
5956 
5958 

+.0009 
+.0066 
+.0430 
+.0668 
+.0738 

-9.®36 
—9.6101 
—9.6059 
-9.6856 
—95338 

.9578 
.9606 
.9614 
.9573 
.9555 

26 
26 
26 
26 
26 

^Sagittuii 

BA.C.  6607 
50S«gitlauii 

5 
5 
4 
6 
& 

0 
—  2 

—32 

+55 
+36 

—71 

—74 
—90 
-13 
—31 

3  21.1 

3  43.7 

7  36.6 

14    8.1 

16  30.6 

—11    7    9 
— )0  45  29 

—  7    134 

—  044  59 
+  1  38  14 

-04594 
—0.4925 
—1.0037 
+0.5018 
+0.1«29 

5861 
.5853 
5620 
5T72 
5738 

+.0996 
+.1018 
+.1106 
+.1854 
+.1308 

-95903 
—9.5890 
—95724 
—95857 
—95745 

.9643 
.9646 
.9674 
.9651 
.9670 

27 
27 
27 
S7 
27 

/Sagittarii 
57  8agittani 
a  Oapnoor. 
71  Capricor. 
Q  Capricor. 

5 

5 

—  6 
—27 

+71 
+72 
+64 

—90 
—90 
+27 
+  5 
—11 

1    2.7 

3  34.0 

16  33.8 

19  10.3 

19  53.1 

+  945  30 
—11  48  40 
—  0  14  11 
+  3  14  58 
+  3  66  17 

—0.6554 
—0.9991 
+1.1215 
+0.8328 
+05479 

5659 
5633 
5521 
.6489 
5483 

+.1479 
+.1689 
+.1736 
+.1787 
+.1801 

-95359 
—95212 
-05845 
-9.5051 
—9.4962 

.9728 
.9747 
.9743 
.9766 
.9775 

30 
30 
31 
31 
31 

^Aqnarii 
X  Aqnarii 
B.A.C.  8152 
M  Fiscdam 
9Flflciniii 

1 
^ 

+82 
+44 
+90 
+66 
+81 

+42 
—37 
+17 
—19 
—  9 

123.9 

12  37.6 

13  40.4 
15  33.6 
15  44.1 

+  7  47  21 

—  5  18  11 

—  4  57    3 

—  3    657 

—  256  34 

+1.3104 
+0.0716 
+1.0423 
+0.4208 
+0.B20 

5084 
5036 
.4971 
.4971 
.4971 

+5889 
+.8383 

+5338 
+5337 

+5337 

-9.1682 
—8.9350 
—7.9138 
+7.9393 
+7.8002 

.9952 
9.9984 
0.0000 

.0000 
0.0000 

taw  1 
3 
3 
4 
4 

(TPiBciuni 
ijPisciam 
101  Pischim 
dArietis 
26Arietifl 

1 

6 
5 

6J. 

+21 
+24 
+90 
—26 
+37 

--est 

—53 
+12 
—71 
—35 

21  15.8 
1125.6 
13  31.0 
11  17.1 
17  305 

+  1  46  26 

—  9    8    4 

—  7    638 

—  958  59 

—  3  57  21 

-0.3889 
-0.3143 
+0.8758 
—1.1138 
—0.0822 

.4977 
5103 
5116 
.6234 
.5263 

+.2343 
+.1950 
+.1988 
+.1667 
+.1573 

+9.1112 
+94083 
+9.3823 
+95183 
+95178 

.9657 

.9870 

.9750 

9.9751 

422 


©CCULTATIONS,    1861. 


BLBBIBNTSilOE)  FACILITATING  THE'  CALCtJIATION  OF'  OCCULTATIONS  OF 
ELANETS  JUSBVSTABS.  BY  THE  MOON,  FOR  THE  TEAR  1861. 


JOM    4 

5 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 


8ter*tNM 


fA  Arietis 
a  Arietis 
g  Pleiadum 

0  Pleiadum 
m  Pleiadum 

e  Pleiadum 

1  Pleiadum 

2  Pleiadum 

3  Pleiadum 

4  Pleiadum 

5  Pleiadum 

6  Pleiadum 
c  Pleiadum 

7  Pleiadum 
BA.C.  1156 

k  Pleiadum 
/  Pleiadum 

8  Pleiadum 

9  Pleiadum 
d  Pleiadum 

10  Pleiadum 

11  Pleiadum 

12  Pleiadum 

13  Pleiadum 

14  Pleiadum 

15  Pleiadum 

16  Pleiadum 

17  Pleiadum 

18  Pleiadum 
p  Pleiadum 

19  Pleiadum 
c  Pleiadum 
UU  Pleiadum 
21  Pleiadum 

23  Pleiadum 

24  Pleiadum 
ijTaori 

25  Pleiadum 

26  Pleiadum 

27  Pleiadum 

28  Pleiadum 

29  Pleiadum 
a  Pleiadum 
/Pleiadum 
h  Pleiadum 

30  Pleiadum 

31  Pleiadum 

32  Pleiadum 

33  Pleiadum 

34  Pleiadum 

35  Pleiadum 

36  Pleiadum 

37  Pleiadum 

39  Pleiadum 

40  Pleiadum 


LbuMag 

PanUelB. 


Nerth-  Soiilh- 


H.8§ 
4-56 
+  4 
4-16 
—46 

—  7 
+22 

—  6 
4-19 
4-3 

—18 
4-6 
4-2 
4-22 
4-90 

—12 

—  9 
4-14 
4-14 
4-29 

4-10 
4-20 

—  6 
4-28 
4-42 

4-20 
4-39 
4-45 
4-20 
+21 

+40 
—10 
+34 
—15 
+49 

+11 
+22 
+54 
+59 
+11 

+70 
+  9 
+30 
+29 
+24 

+29 
+  8 
+  9 
+18 
+52 

+19 
+20 
+12 
+  4 
+38 


+  S 
—15 
-63 
—50 
-66 

-66 
—43 
-66 
-46 
-64 

-66 
-61 
—65 
—42 
+10 

-66 
-66 
-62 
—61 
—34 

44 


-66 
—36 


—25 
—20 
—45 


—24 
-66 
—31 
-66 
—17 

—65 
-^42 
—13 
—  9 
-64 

0 
-57 
—34 
-35 


—35 
—58 
—57 
—47 
—14 

—46 
—44 

-53 
-62 

-26 


•as 

meoC 

6- 


h  m 
23  16.1 
7  23i) 
4  44i2 
4  46.4 
4  53.3 

4  55J3 

5  2.1 
5  SSi 
5  6i2 
5  6.9 

5  7.6 
5  8.7 
5  12.3 
5  13.7 
5  13.9 

5  14.2 
5  1SJ2 
5  23j6 
5  24.7 
5  26.7 

5  29.8 
5  35.5 
5  44a 

5  47.1 
5  49.8 

5  52.6 
5  53.1 
5  53.7 
5  53.9 
5  54.7 

5  56  J 
5  55.4 
5  56.4 
5  56.5 
5  57.9 

5  58.3 

6  5a4 
6  2.5 
6  5.3 
6  18.4 

6  23.1 
626.0 
6  38.9 
6  44.6 
6  45i2 

6  45.9 
6  47.3 
6  49.6 

6  51.8 

7  0.6 


1.0 

5.0 

5.6 

19.7 

31.7 


Al  HffuhtegUm  M«ui  Time  of  Ckn^jimetioD. 


ff 


h  m  f 
+  1  37  48 
+  9  30  14 
+  6  849 
4-  6  10  57 
+  6  17  32 

+  6  19  22 
+  626  5 
+  629  3 
+  630  3 
4-6  30  46 

+  6  31  23 
+  632  26 
+  6  35  54 
+  6  37  18 
+  6  37  28 

+  6  37  49 
+  6  41  37 
+  646  53 
+  6  47  56 
+  6  49  50 

+  6  52  49 
+  658  25 
+  7  642 
+  7  936 
+  7  11  14 

+  7  14  52 
+  7  15  25 
+  7  16  59 
+  7  16  7 
+  7  16  54 

+  7  17  17 
+  7  17  34 
+  7  18  35 
+  7  18  38 
+  720 

+  720  21 
+  720  27 
+  7  24  28 
+  727  9 
+  7  39  52 

+  7  44  21 

+  7  47  9 
+  759  36 
+  869 

+  8    641 

+  8  627 
+  8  747 
+  8  10  0 
+  8  12  6 
+  8  20  35 

+  821  0 
+  824  53 

4-825  28 
+  839  7 
+  8  50  40 


+0.5998 
+0.2480 
-M).6524 
—04558 
— liM17 

-^.8320 
—0.3467 
—0.8124 
—0.3935 
^-0.6693 

-0.9688 
^^.6213 
-^.6971 
—0.3338 
+0.6459 

—0.8989 
—0.8638 
•^0.4906 
—04835 
^05158 

—0.5475 
—0.3724 
—0.8174 
— 0i»70 
+0.0186 

-^.3750 
—0.0331 
+0.0683 
—0.3850 
^0.3586 

—0.0148 
—0.8762 
—0.1349 
-^0.9497 
+0.1266 

—0.5421 
-0.3415 
+0.2082 
+0iW57 
^0.5282 

+0.4443 
*-0.5653 
—0.1949 
— 0J2191 
—0.3088 

—0.2170 
— 0.i>907 
—0.5709 
—0.4215 
+0.1786 

—0.4041 
-0.3689 
— 0J>130 
—0.6534 
—0.0487 


P' 


5276 
.5346 
.5465 
.5465 
.5465 

.5465 
.5465 
.5466 
.5466 
.5466 

.5466 
.5466 
.5467 
.5467 
.6467 

.5467 
.5468 
.5468 
5468 
5468 

5469 
5470 
5470 
5470 
5470 

5470 
5470 
.5470 
5470 
.5470 

5470 
.6470 
5471 
5471 
5471 

5471 
.6471 
.5471 
5471 
5473 

5474 
5474 
5475 
5476 
5476 

.^76 
5476 
5476 
.5477 
5477 

5477 

.5478 
5478 
5479 
5480 


+.1488 
+.1346 
+.0956 
+.0965 
+.0953 

+.0962 
+.0950 
+.0949 
+.0949 
+.0948 

+.0048 
+.0948 
+.0946 
+.0946 
+.0946 

+.0946 
+.0945 
+.0943 
+.0943 
+.0942 

+.0941 
+.0939 
+.0936 
+.0935 
+.0934 

+.0034 
+.0933 
+.0933 
+.0933 
+.0933 

+.0932 
+  .0932 
+.0932 
+ 
+.0931 

+.0931 
+.0931 
+.0930 
+.< 


+.0921 
4-.0917 
4-.0915 
+.0916 

+.0915 
+.0915 
+.0913 
+.0913 
+.0911 

+.0911 
+.0909 
4-.0909 
+.0904 
+.0900 


iini>        eosib 


+95218 
+95500 
+96068 
+9.6037 
+9.6161 


9.9746 
S706 
J9612 
.9618 
JSQH 


+96096^  .9607 

+9.602X  .9621 

+96090  .9607 

+960311  JBSaO 

+96076  .9611 


J9G01 
.9612 
.9610 
.9621 
.9660 

.9603 
J9e04 
.9616 
.9616 


+96125 
+9.6069 
+9.60B1 
+9JG025 
+95666 

+9j6113 
+96108 
+9.6061 
+9.605O 
+96009 


+9.6062  .9613 
+9.6036,  .9618 
+96107;  .9604 
+9.6017 
+95978! 


.9602 


+96041!  .9617 

+95967.  .9628 

+95971!  i>631 

+9.6043  ,9617 

+96039  .9618 


+95966 
+96119 
+96004 
+9.6131 
+95963 

+96068 
+96037 
+95950 
+95938 
+96071 

+95917 
+9.6079 
+9.6024 
+9.6029 
+96043 

+9.6029 
+96088 
+960^ 
+96063 
+95969 


.9613 
.9631 


.9613 
.9614 
.9610 
+9£105    .9606 
+9.60131 9.9^23 


+96067 
+96080 


.9600 
.9632 

.9612 
.9618 
.9634 


J9612 

.9640 
.9610 
.9620 
.9690 
5617, 


.9606 


J 


QCCULTATION^,    1861; 


4.23 


BLBMENTS  FOR  FACILITATING  THK  CALCULATION  OF  0CCULTATI0N8  OF 

PLANETS  AND  STARS  BY  THE  MOON,  F0&  THE  YEAR  18iSl. 

1 

limiting 
PmUdal 

Waah- 

•  Sttto. 

Stw**  Name* 

II 

1 

North- 
era. 

Soath- 
ern. 

Time  of 
6' 

H 

T 

P^ 

^ 

^ 

ooai) 

Aim  10 

9  Geminor. 

H 

+36 

-3f 

h    m 
3  31.4 

h    m    a 
+  1  36  16 

-0.0887 

.5588 

—.1218 

+95779 

9.9664 

10 

63  Qeminor. 

5 

H-43 

—25 

6  54.6 

+  4  52  19 

+0.0278 

.5578 

—.1288 

+9.5684 

.9680 

11 

X  Cancri 

4 

+90 

+20 

2  55.4 

+  0  11  44 

+0.9268 

.5512 

—.1676 

+9.4915 

<9780 

11 

rf«Cancri 

6 

+69 

—  9 

9    9.6 

+  6  13  12 

+0.4383 

.5489 

—.1781 

+9.4783 

.9794 

12 

0  Leonis 

3i 

+75 

-10 

20  25i2 

—  7  41  11 

+0.5321 

.5378 

—5260 

+95614 

.9926 

13 

7t  Leonis 

5 

+60 

-23 

5  30.7 

+  1    642 

+0.3163 

.5359 

—5345 

+9.1800 

.9950 

13 

16  Sexuntis 

6 

+90 

+32 

9  51.1 

+  5  18  42 

+15112 

.5353 

—5379 

+9.0763 

.9969 

14 

55  I^nifl 

6 

+90 

+36 

8    9.3 

+  253  56 

+15706 

.5347 

-5498 

+8.4106 

9.9999 

14 

/>•  Leonis 

6 

+90 

+18 

11  57.2 

+  634  35 

+1.0659 

.5351 

—5510 

+8.1132 

0.0000 

14 

p^hwms 

5 

+36 

-46 

16  48.3 

+11  16  18 

—0.0918 

.5356 

—5519 

+8.0755 

0.0000 

15 

<  Leonis 

5 

+88 

+  8 

0  40.8 

—  5    627 

+0.9034 

J5371 

—5522 

-8.5023 

9.9997 

15 

B.A.C.  4006 

6 

+86 

+  2 

10  27.3 

+  420  54 

+0.8035 

.5401 

—5510 

-8.9010 

QQflC 

17 

69  Virginis 

5J 

+75 

+35 

5  55.1 

-  1  40  17 

+15337 

.5627 

—5175 

—9.4202 

.9644 

17 

75  Virginis 

6 

+42 

-35 

8  14.6 

+  0  34  15 

+0.1213 

.5643 

—5146 

—9.4030 

.9656 

17 

87Viigini8 

6 

+73 

+60 

14  24.3 

+  630  28 

+1.3490 

.5687 

—5042 

—9.4700 

.9602 

19 

42  Libra 

H 

+38 

-26 

11  30.9 

+  1  52  16 

+05632 

.5963 

—.1065 

-95964 

.9628 

19 

B.A.C.  5197 

6 

+66 

+16 

13  36.9 

+  3  53  10 

+0S546 

.5992 

—.1030 

—9.6140 

.9596 

20 

19  Scorpii 

% 

—12 

-87 

2  48.5 

—  727  50 

—0.6130 

.6041 

-.0660 

-9.6065 

.9613 

20 

a  Scorpii 

+65 

+  6 

2  59.1 

—  7  17  39 

+0.8031 

.6041 

-.0656 

-9.6301 

.9563 

20 

22Scorpu 

5 

+27 

-33 

6  23.1 

-4    2    8 

+0.1458 

.6048 

-.0660 

-9.6227 

.9679 

20 

25ScorpU 

6 

+36 

—23 

12  37.1 

+  156  17 

+0.3255 

.6056 

-.0871 

-9.6304 

.9563 

20 

AOphiiichi 

5 

+64 

+46 

23  18.2 

—11  49  20 

+15246 

.6051 

—.0057 

—9.6480 

.9522 

21 

39  Ophiuchi 
6  Ophiadu 

3 

—47 

—90 

0  19.8 

—10  50  14 

—1.0807 

.6061 

—.0026 

—9.6115 

.9603 

21 

—  2 

-62 

1  48.7 

—  925    3 

—0.3262 

.6048 

+.0022 

-9.6236 

.9678 

21 

b  Ophiachi 

5^ 

—51 

-90 

3  28.3 

—  7  49  33 

-1.1374 

.6044 

+.0074 

-9j6101 

.9606 

21 

4SBgittarit 

5 

—42 

-90 

16    8.8 

+  4  19  32 

—1.0632 

.6005 

+.0440 

—9.6059 

.9614 

22 

26  8agittam 
>>  Sagittarii 

6 

+33 

—31 

8  27.1 

—  4    1  32 

+0.1870 

.5910 

+.0892 

—9.6086 

.9609 

22 

5 

+  2 

-68 

13  21.7 

+  0  4128 

—0.4129 

.5880 

+.1012 

—95903 

.9643 

22 

y*Saiittarii 
B^^.  6448 

5 

0 

—70 

13  44.1 

+  13    4 

—0.4480 

5875 

+.1025 

—95890 

.9645 

22 

6 

+29 

—35 

14    5.3 

+  1  S^  22 

+0.1038 

5875 

+.1032 

—95980 

.9629 

22 

0  Sagittarii 

4 

—28 

—90 

17  35.9 

+  4  45  49 

•^.9643 

5845 

+.1120 

—95724 

.9674 

23 

/-Sagittarii 

5 

—  2 

-82 

10  53.3 

—  235  49 

—0.5885 

5703 

+.1499 

—95359 

.9728 

23 

'57  Sagittarii 

8 

—21 

—90 

13  22.9 

—  0  11  42 

—0.9279 

5678 

+.1551 

—9.5212 

.9746 

24 

a  Caprioor. 

+71 

+34 

1  13.3 

+11  13  37 

+1.1912 

.5572 

+.1756 

—95245 

.9742 

24 

n  Caprioor. 

5 

+71 

+10 

4  46.7 

—  920  35 

+0.9076 

5537 

+.1816 

—9.5051 

.9765 

24 

f  C^)ricor. 

5 

+68 

—  7 

5  28.8 

—  '8  39  58 

+0.G348 

5533 

+.1826 

-9.4961 

.9775 

26 

«  Aqoarii 

5 

+51 

—31 

21    4.4 

+  456  29 

+0.1821 

5086 

+5346 

-8.9350 

«I.U!X74 

27 

X  Piscium 

3 

+74 

-13 

23  35.3 

+  642  2B 

+0.5670 

5006 

+5354 

+7.9407 

0.0000 

29 

liPiscium 

+26 

-^ 

4  58.5 

+11  16  50 

—05820 

.4995 

+5247 

+9.1112 

9.9963 

30 

i|Pisciam 

7 

+29 

—48 

18  58ii 

+  0  12  15 

—05263 

5096 

+.1945 

+9.4024 

-.9857 

SfOf    1 

dArietis 

n 

-20 

—71 

18  49.6 

—  0  38  47 

—1.0380 

5213 

+.1653 

+95182 

.9750 

2 

iitArietis 

+90 

+  5 

6  49.4 

+10  58  49 

+0.6640 

5281 

+.1476 

+95218 

.9746 

2 

47  Arietis 

6 

+90 

+26 

14  25i2 

—  5  39  43 

+o.9no 

5327 

+.1351 

+95363 

.9727 

2 

a  Arietis 

3 

+60 

-12 

14  58.0 

—  5    756 

+0.3077 

5330 

+.1344 

+9.5500 

.9708 

3 

^Pldadam 

+  7 

-60 

12  19.7 

—  828    3 

—0.6047 

5454 

+.0951 

+9.6067 

.9612 

3 

APleiadom 

^ 

+18 

—47 

12  21.9 

-825  55 

—0.4092 

5454 

+.0950 

+9.6087 

.9618 

3 

mPleiadnm 

r 

—38 

-66 

12  28.7 

—  8  19  23 

—1.1937 

5455 

+.0948 

+9.6160 

.9594 

3 

e  Pleiadom 

5 

—  4 

-66 

12  30.5 

—  8  17  35 

-0.7838 

5455 

+.0947 

+9.6098 

.9606 

3 

1  Pleiadnm 

8 

+24 

-40 

12  37.5 

—  8  10  48 

—05998 

5456 

+.0944 

+9.6024 

.9621 

3 

2  Pleiadnm 

^ 

—  3 

-66 

12  40j6 

—  8    753 

-0.7649 

5456 

+.0943 

+9.6098 

.9606 

3 

3  Pleiadnm 

9 

+22 

-« 

12  41.6 

—  8    650 

-M).3465 

5456 

+.0942 

+9.6032 

.9619 

3 

4  Pleiadnm 

8 

+  6 

-61 

12  42.4 

—  8    6    8 

-0.6220 

5456 

+.0942 

+9.6076 

.9611 

3 

5  Pleiadnm 

9 

—15 

-66 

12  43.0 

-8    530 

—0.9410 

5456 

+.0942 

+9.6126 

.9601 

3 

6  Pleiadnm 

9 

+  9 

—57 

12  44.1 

—  8    429 

—0.5742 

5457 

+.0941 

+9.6069 

.9612 

3 

c  Pleiadnm 

5 

+  4 

-62 

12  47.7 

—  8    058 

-0.6495 

5457 

+.0940 

+9.6062 

9.9609 
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ELEBIENT8  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONa  OF 
PLANETS  AND  STABS  BY  THE  MOON,  FOB  THE  YEAB  1861. 

Sate. 

V 

S%'8NMne. 

Limiting 
PanUeli. 

Wadi- 

Time  of 
6' 

North- 
ern. 

Soath- 
em. 

If 

r 

P' 

^ 

^ 

eJ^ 

July    3 
3 
3 
3 
3 

7  Pleiadum 
B.A.C.  1165 
ibPleiAdnm 
I  PleiadaiB. 
6  Pleiadum 

8 

1 

+2§ 
-4-90 

—  8 

—  6 
-4-16 

-3§ 
4-13 
-66 
-66 
-49 

h    m 
12^  49.1 
12  49.3 
12  49.7 
12  53.6 
12  69.1 

k    m    • 

—  759  35 

—  759  24 

—  759    5 

—  7  55  18 

—  7  49  69 

— 0i»68 
4-0.6912 
-0.8505 
-0.8160 
-0.4437 

0.6457 
.5457 
5457 
.5467 
5458 

4-.0939 
4-.0939 
4-.0939 
4-.0938 
4-.0935 

4-9.6025  956a0 
4-9.6867    5649 
4-9.6113    5603 
+9.6108'    5604 
+9.6052    5615 

3 
3 
3 
3 
3 

9  Pleiadum 
^Pleiadum 

10  Pleiadum 

11  Pleiadum 
Id  Pleiadum 

8 

n 

-1-17 
-f32 
4-13 
-1-23 
—  4 

-48 
—33 
—52 
—41 
-66 

13    0.1 
13    2.1 
13    5.2 
13  11.0 
13  19.6 

—  7  48  57 

—  747    1 

—  744    3 
-738  27 

—  7  30  11 

-0.4364 
—0.1689 
—0.6001 
-0.3256 
—0.7704 

5458 
5458 
5458 
.5458 
5458 

4-.0935 
4-.0934 
4-.0934 
4-.0931 
4-.0929 

+95051 
+9.6009 
+9.6062 
+95036 
+9.6108 

5615 
5623 
5613 
5618 
5604 

3 
3 
3 
3 
3 

13  Pleiadum 

14  Pleiadum 

15  Pleiadum 

16  Pleiadum 

17  Pleiadum 

1 

+30 
-4-45 
-4-23 
-1-42 
-4-48 

—34 
—20 
—42 
—23 
—17 

13  22.6 
13  25.3 
13  28.0 
13  28.6 
13  29^5 

—  7  27  17 
-724  39 
-721  60 

—  72127 

—  720  53 

—0.1910 
4-0.0646 
—0.3285 
4-0.0127 
4-0.1139 

.5458 
.6458 
.5458 
5469 
5469 

4-.0928 
4-.0927 
-I-.0926 
4-.0926 
4-.0926 

+95018 
+95978 
+95041 
+95987 
+95971 

5622 
5G29 
5617 
5628 
5631 

3 
3 
3 
3 
3 

18  Pleiadum 
p  Pleiadum 

19  Pleiadum 

20  Pleiadum 
fSi  Pleiadum 

8 

8 
8 

4-22 
-4-24 
H-43 
—  7 
-4-36 

-42 
—41 
-22 

-66 

—28 

13  29.3 
13  90.1 
13  30.5 
13  30.8 
13  31.9 

—  7  20  47 

—  7  19  59 
-17  19  34 

—  7  19  18 

—  7  18  17 

—0.3387 
-0.3125 
4-0.0310 
-0.82RR 
—0.0891 

5459 
.5459 
5459 
.5459 
.5469 

4-.0925 

4-.og25 

4-.0925 
4-.0925 
4-.0924 

4-9.6043 
+9.6039 
+95965 
+95119 
+9.6004 

5617 
5618 
5626 
5602 
5624 

3 
3 
3 
3 
3 

21  Pleiadum 

23  Pleiadum 

24  Pleiadum 
ijTauri 

25  Pleiadum 

P 

—12 
-1-51 
-4-13 
-4-25 

-1-57 

-66 
—14 
—52 
-40 
—13 

13  31.9 
13  33.4 
13  33.7 
13  33.8 
13  37.9 

—  7  18  14 

—  7  16  60 

—  7  16  33 
-7  16  28 

—  7  12  25 

-0.9024 
4-0.1721 
-0.4961 
-Oi5952 
4-0i»40 

.5469 
.6459 
5459 
.5459 
.5459 

4-.0924 
4-.0994 
4-.0924 
4-.0994 
4-.0922 

+95131 
+95963 
+9.606^ 
+9.6037 
+9.5960 

5699 
5632 
.9612 
5618 
5634 

3 
3 
3 
3 
3 

26  Pleiadum 

27  Pleiadum 

29  Pleiadum 
8  Pleiadum 

9 

8 
74 

-4-62 
4-14 
4-74 
4-12 
-1-33 

-6 
-51 
4-  2 
—54 
—31 

13  40.7 
13  53.9 

13  58.5 

14  1.4 
14  14.3 

-7    945 

—  6  57    9 

—  6  62  31 

—  6  49  43 
-6  37  15 

4-0.3310 
—0.4812 
4-0.4898 
—0.6188 
-0.1494 

5460 
.5461 
5461 
5462 
5463 

-)-.0S82 
4-.0917 
4-.0915 
4-.0914 
4-.0910 

+95038, 
+9.60711 
+95917 
+95079 
+95024 

5637 
5612 
5640 
5610 
5621 

3 
3 
3 
3 
3 

/Pleiadum 
h  Pleiadum 

30  Pleiadum 

31  Pleiadum 

32  Pleiadum 

5 

8 
8 
8 

4-31 
4-26 
H-31 
4-10 
4-12 

—33 
—38 
-32 
—55 
-64 

14  20.0 
14  20.6 
14  21.4 
14  22.7 
14  25.1 

—  631  43 

—  6  31  10 

—  630  26 

—  629    7 

—  626  62 

—0.1733 
— 0i»28 
—0.1712 
—0.6444 
-0.5247 

.5463 
.5463 
5463 
.5464 
5464 

4-.0906 
4-.0908 
4-.0907 
4-.0907 
4..0906 

+95029 
+95043 
+95029 
+9,6088 
+95085 

5620 
5617 
5620 
5606 
5609 

3 
3 
3 
3 
3 

33  Pleiadum 

34  Pleiadum 

35  Pleiadum 

36  Pleiadum 

37  Pleiadum 

8 

? 

9 

8 

4-20 
4-55 
4-21 
4-23 
-4-16 

—44 

—12 
-43 
—41 
-60 

14  275 
14  36.0 
14  36.5 
14  40.5 
14  41.1 

-6  24  47 

—  6  16  18 

—  6  16  52 
-6  11  69 
-6  1125 

—0.3756 
H-0i2237 
-0.3583 
—0.3230 
-0.4670 

.6464 
.5465 
.5465 
5465 
5465 

4-.0906 
4-.0902 
4-.0902 
4-.0901 
4-.0901 

+9.6063 
+95069 
+9.6062 
+05067 
4-95080 

5613 
5631 
5613 
5614 
5610 

3 

3 
3 
4 
5 

39  Pleiadum 

40  Pleiadum 
33Tauri 
jTauri 
132Tauri 

8 

u 

4-7 
4-41 
4-90 
—10 
4-79 

-69 
—23 
4-40 
-66 
4-11 

14  55i2 

15  7.2 
17  57.9 

5  24.1 
19    9.1 

—  667  44 

—  6  46  11 

—  3    1    9 
4-8    1  34 

—  333  36 

*-e.6070 
—0.0036 
4-1.0802 
-0.8688 
4-a5339 

.5466 
5466 
5483 
5540 
5660 

4-.0896 
4-.08g3 
4-.0833 
4-i)684 
—.0303 

+95105 
+95013 

+95877 
+05308 
+9.6180 

5606 
5623 
5G48 
5662 
5589 

5 
10 
10 
10 
11 

139Tauri 
oLeonis 
B.A.C.  3407 
TrLeonis 
34Sextanti8 

5 
6 

-32 
4-73 
4-55 
4-58 
4-36 

-64 
—12 
-26 
—24 
-46 

22  68.2 
2  18.3 

10  ia6 

11  16.0 
7  24.3 

4-0    7  18 
—  0    040 
4-7  4166 

4-839  23 
4-  4    8  25 

-1.1207 

4^.5057 
4-0.2503 
4-0ii899 
—0.0959 

5664 
5430 
5411 
5406 
5375 

—.0397 
—5281 
—5357 
—5365 

—5496 

+95408 
+95614 
+ai930 
+9.1800 
+65755 

5639 
5996 
5946 
5950 
5988 

11 
11 

L  » 

36Sextanti8 
p^  Leonis 
eLeonis 
69  ViTginU 
42  Librae 

6 
5 
5 

n 

H-90 
-4-35 
4-88 
4-75 
4-38 

—  3 
—47 

4-6 
4-34 
-27 

8  36.9 
22  13.7 

6    4.7 
11  43.9 
18  35.6 

4-  6  18  38 
-6  31    1 
4-2    4  45 
+  666  53 
4-10  44  34 

4-0.7183 
—0.1180 
+0.8760 
+1J8226 
4-05582 

5376 
5376 
5383 
5572 
05892 

—5497 
—5527 
—5628 
—5164 
—.1069 

+8.7487 
4-8.0758 
-85923 
-9.4203 
-05QM 

95993 
0.0000 
95997 
5644 
95626 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOB  THE  YEAR  1861. 

4 

PudSS 

WMh- 

•as? 

At  Washington  Meui  Time  of  Coajiioetkm.                   | 

Sftte. 

Star*iNaiM. 

M 

11 

} 

North- 

Sooth- 
em. 

Time  or 
6- 

JI 

T 

P^ 

^ 

rfni        cosi) 

July  17 

19  Scorpii 

n 

-iS 

-8§ 

h    m 
10  18.5 

h    m    s 
+  1  49  60 

—0.6273 

0.5953 

—.0654 

-9.60641 9.9613 

17 

a  Scorpii 

-M55 

+  6 

10  29.4 

+  2    0  17 

+0.8063 

.5950 

—.0642 

—9.6302 

.9563 

11 

22  Scorpii 

5 

-+.2r 

—33 

13  58.0 

+  6  21  22 

+0.1408 

^958 

—.0548 

-9.6228 

.9579 

A  Ophiuchi 

5 

+64 

+48 

7  20.4 

—  1  59  21 

+1.2337 

.5973 

—.0055 

-9.6480 

.9522 

18 

39  Ophiachi 

5J 

—45 

—90 

8  23.6 

—  0  58  43 

—1.0732 

.5973 

—.0018 

—9.6116^   .9603 

18 

&  Ophiuchi 

H 

—  3 

-^ 

9  54.6 

+  028  38 

-0.3348 

.5970 

+.0021 

—9.6236,   .9678 

18 

b  Ophiachi 

5 

-63 

—90 

11  36.6 

+  2    631 

—1.1553 

JS970 

+.0084 

-9.6101     .9606 

18 

B.A.C.  5909 

^ 

+64 

+22 

13  37.7 

+  4    241 

+1.0205 

.5965 

+.0130 

—9.6443    .9531 

10 

4  Sagittarii 

5 

-44 

—90 

0  34.1 

—  9  27  16 

—1.0777 

.5939 

+.0440 

—9.60^    .9614 

19 

B.A.C.  6217 

^ 

+66 

—  7 

9    4.2 

—  1  17  28 

+0.5979 

.6907 

+.0669 

—9.6256    .9573 

19 

24Sagittarii 

6 

+27 

-36 

13  59.6 

+  3  26  19 

+0.0940 

.5883 

+.0799 

-9.6116    .9603 

19 

r»  Saglttarii 

5 

+  2 

—68 

22  10.0 

+11  17  40 

—0.4207 

.5838 

+.1006 

—9.5903 

.9643 

19 

y*  Saffittarii 

5 

0 

—71 

22  32.8 

+11  39  34 

—0.4557 

.6631 

+.1019 

—9.5890 

.9645 

20 

0  Sagittarit 

4 

—29 

—90 

2  27.8 

—  634  24 

—0.9661 

.5809 

+.1127 

—9.5724 

.9673 

20 

B.A.C.  6607 

6 

+68 

—10 

9    1.5 

—  2  16  34 

+0.5526 

^765 

+.1262 

-9.5857 

.9661 

20 

50  Sagittarii 

6 

+39 

-28 

11  24.4 

+  023 

+0.2348 

J5745 

+.1318 

-9.5746 

.9670 

20 

/Sagittarii 

5 

—  3 

-€3 

19  565 

+  8  14  67 

—0.5973 

.56R5 

+.1494 

-9.5350i   .9727   1 

20 

57  Sagittarii 

3 

-22 

—90 

22  26.9 

+10  40  32 

-0.9386 

.5663 

+.1645 

—9.6212'   .9746  | 

21 

0  Capricor. 

+71 

+33 

10  20.8 

—  151    9 

+1.1871 

J>576 

+.1754 

—9.5244 

.9742 

21 

Tt  Capricor. 

5^ 

+71 

+10 

13  54.7 

+  1  35  22 

+0.9010 

.5544 

+.1813 

—9.5051 

.9765 

21 

Q  Capricor. 
B.A.C.  7043 

5 

+68 

—  7 

14  36.9 

+  2  16    4 

+0.6173 

.5537 

+.1825 

—9.4961 

.9775 

21 

6J 

+45 

-29 

14  40.5 

+  2  19  35 

+0.2318 

.5537 

+.1826 

-9.4873 

.9785 

22 

18  Aqaarii 
B.A.C.  7620 

6 

+75 

—  1 

16  31.9 

+  3  19  45 

+0.7499 

.5282 

+5123 

—9.3671 

.9879 

23 

6 

+79 

+44 

7    5.9 

—  633  33 

+1.3198 

.5247 

+5263 

—95790 

.9920 

23 

d  Aqaarii 

4J 

+82 

+56 

18  55.0 

+  4  54  14 

+1.3829 

£180 

+5326 

—9.1680 

.9962 

24 

X  Aqaarii 

5 

+49 

—33 

5  49.7 

—  8  30  19 

+0.1556 

.6125 

+5361 

-8.9347 

*7.<fift$4 

25 

X  Pisciam 

H 

+71 

—15 

8    2il 

—  7    248 

+0.4940 

.5043 

+5368 

+7.9420 

0.0000 

25 

16  Pisciam 

e" 

+90 

+  1 

13    9.5 

-2    4    8 

+0.7934 

.5034 

+.2357 

+8.3686 

9.9999 

25 

19  Pisciam 

6 

+76 

—12 

18  34.5 

+  3  15  42 

+0.5563 

.5027 

+5341 

+8.6766 

.9996 

26 

<f  Pisciam 

5* 

+22 

—58 

13    7.3 

—  2  46  33 

-0.3227 

.5023 

+5257 

+9.1113 

.9963 

26 

45  Pisciam 

6 

+90 

+  6 

15  52.0 

—  0    631 

+0.8427 

.5025 

+5241 

+9.0816 

QQCQ 

28 

ri  Pisciam 

4 

+26 

—51 

2  54.8 

+  956  34 

—0.2745 

.5101 

+.1944 

+9.4025 

.9857 

29 

dArietis 

^ 

-24 

—71 

2  46.9 

+  9    615 

—1.0884 

.5202 

+.1649 

+9.5183 

.9750 

29 

^Arietis 

5 

+85 

+  3 

14  49.3 

—  3  13  29 

+0.6148 

.5264 

+.1470 

+9.5218 

.9746 

29 

t  Arietis 

4 

+56 

—14 

23    0.5 

+  4  42  20 

+0^2580 

.5302 

+.1337 

+9.5501 

.9708 

30 

66Arietia 

6} 

+56 

—12 

12  54.8 

—  6  50  11 

+05497 

.6383 

+.1090 

+9.5796 

.9662 

30 

OTaari 

6^ 

+53 

—14 

16  53.9 

—  2    8  67 

+05013 

.5400 

+.1015 

+9.5874 

.9648 

30 

a  Pleiadam 
b  Pleiadam 

3 

+  4 

—57 

20  30.9 

+  1  30  56 

—0.6536 

.6421 

+.0943 

+9.6068 

.9612 

30 

+15 

-50 

20  33.1 

+  1  33    6 

-0.4569 

-5421 

+.0942 

+9.6037 

5618 

30 

mPleiadom 

7 

—46 

-66 

20  40.0 

+  1  39  34 

—15425 

.5422 

+.0940 

+9.6161 

.9593 

30 

e  Pleladom 

5 

—  7 

-66 

20  418 

+  1  41  30 

-0.8324 

^22 

+.0939 

+9.6098 

5606 

30 

1  Pleiadam 

8 

+22 

—43 

20  48.9 

+  1  48  22 

-0.3476 

.6422 

+.0937 

+9.6024 

.9620 

30 

2  Pleiadam 

H 

—  6 

-66 

20  52.0 

+  1  51  20 

-0.8132 

.6423 

+.0936 

+9.6098 

.9606 

30 

3  Pleiadam 

^ 

+19 

—46 

20  53.0 

+  1  52  21 

-0.3942 

.5423 

+.0936 

+9.6032 

.9619 

30 

4  Pleiadam 

8 

+  3 

-64 

20  58.8 

+  1  63    4 

^0.6702 

.5423 

+.0936 

+9.6076 

.9611 

30 

5  Pleiadam 

9 

—  8 

-66 

20  54.4 

+  1  63  43 

-0.9897 

.6423 

+.0936 

+9.6126 

.9601 

30 

6  Pleiadam 

9 

+  6 

-61 

20  55.5 

+  1  54  44 

—0.6224 

.6423 

+.0935 

+9.6069 

.9612 

30 

e  Pleiadam 

5 

+  1 

-« 

20  59.1 

+  1  58  15 

-0.6979 

.5423 

+.0934 

+9.6082 

.9610 

30 

7  Pleiadam 

8 

+22 

—42 

21    0.6 

+  1  69  39 

-0.3346 

.5424 

+.0933 

+9.6025 

.9621 

30 

B.A.C.  1165 

7 

+90 

+26 

21    0.8 

+  1  69  62 

+0.6449 

.5424 

+.0933 

+9.6868 

.9649 

30 

1;  Pleiadam 

^ 

—12 

-66 

21    1.1 

+  2    0  10 

—0.8993 

.6424 

+.0933 

+9.6113 

.9603 

30 

/  Pleiadam 

7 

—  9 

-66 

21    5.1 

+  2    4    0 

—0.8642 

.5424 

+.0932 

+9.6109 

jm4 

30 

8  Pleiadam 

8 

+14 

—52 

21  10.6 

+  2    920 

-0.4915 

.5425 

+.0931 

+9.6051 

5616 

ao 

9  Pleiadam 

8- 

+14 

—51 

21  11.7 

+  2  10  22 

—0.4842 

5425 

+.0930 

+9.6051 

.9616 

30 

(/Pleiadam 

5 

■MM 

+29 

-35 

21  13.7 

+  2  12  18 

—05166 

0.6425 

+.0929 

+9.6010 

95G23 

54 


1 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCOCLTATiONS  OF      | 

PLANETS  AND  STABS  BY  THE  UOO^,  FOB  ' 

JB^  YEAB  1861.                     | 

Sate. 

Ster'sName. 

1 

Fuaiw£ 

WMh- 

■SfT 

Time  of 
6- 

North- 
ern. 

South- 
em. 

H 

T 

/ 

^ 

OaD 

^ 

Ja^30 
30 
30 
30 
30 

10  Plciadojn 

11  PIciadum 

12  Pleiadum 

13  Pleiadam 

14  Pleiadam 

8 
9 

+i8 

+20 
—  6 
+28 
-¥42 

-5g 
—44 
-66 
—36 
—23 

h    m 
21  16.^ 
21  22.6 
21  31.3 
21  34^ 
2137.0 

h   m    i 
+  2  16  19 

+  220  54 
+  2  29  19 
+  2  32  12 
+  234  50 

-Q.5483 
—0.3736 
—0.8185 
—0.2383 
+0.0174 

0J5425 
.6425 
.5426 
.6426 
.6427 

+.0998 

+.0927 
+.0924 
+.0923 
+.0922 

+9;G062 
+9.6036 
+9.6107 
+9^18 
+a597d 

0.9613 

.9618 

.9604 

-.9622 

.9^9 

30 
30 
30 
30 
30 

16  Pleiadum 

17  Pleiadam 

18  Pleiadam 
p  Pleiadam 

1 

8 

n 

+90 
+39 
+45 
+20 
+21 

<-44 

—25 

—20 
—45 
-43 

21  39.8 
21  40.3 
2140.9 
21  41.0 
21  41i) 

+  237  33 

+  238    6 
+  2  38  40 
+  238  45 
+  239  34 

-^.3761 
-0.0344 
+0.0669 
—0.3861 
—0.3598 

^5427 
^27 
.6427 
.6427 
.6427 

+.0920 
+.0920 
+.0920 
+.0920 
+.0919 

+9:6042 
+95967 
+96970 
+9.6043 
+9.6039 

.9617 
.9628 
.9631 
.9617 
.9616 

30 
30 
30 
30 
30 

19  Pleiadum 

20  Pleiadam 

22  Pleiadam 

21  Pleiadam 

23  Pleiadam 

8 
8 
8 

u 

+40 
+10 
+33 
—16 
+49 

—24 

-^ 
—31 

—17 

21  42^ 
21  42.6 
21  43.6 
21  43.7 
21  46J2 

+  239  58 
+  2  40  14 
+  2  41  16 
+  2  41  19 
+  242  44 

—0.0159 
—0.8772 
— 0J3e0 
—0.9506 
+<»J254 

.6427 
.6427 
.6427 
.6427 
.6427 

+.0919 
+.0919 
+.0919 
+.0919 
+.09W 

+9.9964 
+9j6U9 
+9.6004 
+9;6U1 
+959K 

.9626 
.9602 
.9625 
.9600 
.9633 

30 
30 
30 
30 
30 

24  Pleiadam 
t;Taari 

25  Pleiadam 

26  Pleiadam 

27  Pleiadam 

8 
9 

+11 
+22 
+54 
+59 
+11 

—55 
—43 
—13 
—  9 
-64 

21  45.5 
21  45.5 
21  49.8 

21  52.6 

22  5.8 

+  243    3 
+  2  43    7 
+  2  47  11 
+  2  49  55 
+  3    241 

—6.5439 
-0.3428 

+o.awi 

+0.2843 
—0.5293 

J5427 
^27 
.6427 
.6427 
.6428 

+.0918 
+.0918 
+.0917 
+.0916 
+.0912 

+a6069 
+96886 
+96949 
+9.5938 
+9je071 

.9612 
.9618 
.9635 
il637 
.9612 

30 
30 
30 
30 
30 

28  Pleiadum 

29  Pleiadam 
e  Pleiadam 
/Pleiadam 
APkiadom 

7 

8 

i 

+70 
+  9 
+30 
+29 
+24 

0 
—57 
—34 
—35 
—40 

22  10.5 
22  13.4 
22  26.4 
22  32i2 
22  32.7 

+  3    7  14 
+  3  10    2 
+  322  35 
+  3  28  11 
+  328  44 

+04430 
-06666 
-0J965 
-0.2205 
-0.3101 

.6428 
.6428 
.6429 
-6430 
J5430 

+.0906 
+.0907 
+.0904 
+.0903 
+.0903 

+9J917 
+9J6079 
+9.6023 
+9.60S7 
+9j6042 

.9641 
.9610 
.9621 
JJe20 
S617 

30 
30 
30 
30 
30 

30  Pleiadam 

31  Pleiadam 

32  Pleiadum 

33  Pleiadum 

34  Pleiadam 

8 

+29 
+  8 
+  9 
+17 
+52 

—35 

^68 
—57 

—14 

22  33.5 
22  34.9 
22  37^2 
22  39.4 

22  48^2 

+  329  30 
+  3  30  61 
+  333    5 
+  3  35  10 
+  3  43  44 

—0.2184 
—0.5920 
—06723 
—04232 
+0J770 

.6430 
.6431 
.6431 
.6431 
.6432 

+.0903 
+.0902 
+.0902 
+.0902 
+.0900 

+9.6028 
+9.6087 
+9.60© 
+96062 
+95969 

.9620 

.9609 
J&SIZ 
.9631 

30 
30 
30 
30 
30 

35  Pleiadam 

36  Pleiadam 

37  Pleiadam 

39  Pleiadam 

40  Pleiadam 

9 
9 

8 
8 
7* 

+18 
+20 

:■; 

+38 

—46 
—44 
—53 
-62 
-26 

22  48.7 
22  52.8 

22  53.4 

23  7.6 
23  19.7 

+  3  44  11 
+  3  48    9 
+  3  48  43 
+  4    228 
+  4  14    7 

-4).4058 
—0-3704 
—06145 
-0.6548 
-0.0507 

.6432 
.5433 
.6433 
.6435 
.6436 

+.0900 
+.0896 
+.0896 
+.0892 
+.0889 

+96062 
+9j6056 
+9.6060 
+9.6106 
+95013 

.9613 
.9616 
.9610 
.9605 
.9683; 

31 

3 
3 

r  Tauri 
132Taari 
139  Tauri 
9  Geminor. 
63  Geminor. 

5 
3 
5 

—13 
+80 
—34 
+35 

+42 

-65 
+  9 
—64 
-32 
—26 

13  43.3 

3  42.3 

7  32  JJ 

18  59^ 

22  16^ 

—  7  51  22 

—  7  12  33 

+10  29    5 

—  320    3 

—  0    821 

-6.9135 
+0.5022 
-1.1492 
-*6a057 
+0JQ117 

J5509 
6638 

.5643 
.6717 
.5714 

+.0585 
^.0301 
—.0395 
—.1242 
—.1314 

+9^6308 
+951dO 
+95408 
+95779 
+95663 

1 
.9562 
.9590  1 
«9539  ; 
.9664 
9.9660 

8 

8 

10 

13 

13 

y'LeoiUB 
<  Leonis 
69  Viiginifl 
42  Libra 
B.A.C.  5286 

5 
5 

5 

+39 

+88 
+75 
+44 
+66 

—43 
+11 
+48 
—21 
+  2 

4  47i2 
12  27^2 
17  10.1 

0    ASl 

7  17.8 

+  250    6 
+10  14  43 
—10  50  32 
—  5  59  30 
+  0  67  11 

-0.0441 
+0.9471 
+1.3219 
+0.3612 
+0.7487 

.6451 
.6456 

.6606 
.6859 

-6878 

— i2S64 

—5164 
—.1069 

—.0884 

+aj076i 

—85923 
—94292 
—95984 
—95167 

i^JOOOO 

9.9997 

i>644 

.9628 

13 
13 
13 
14 
14 

19Scorpi 
a  Scorpii 
22S€orpii 
39  Ophiuchi 
6  Ophiuchi 

5 
3 

—  8 
+65 
+32 
—38 
+  1 

—78 
+13 
—27 
—90 
^57 

15  m& 

16  10.5 
19  43.3 
14  29.1 
16    1.3 

+  9  18  12 
+  9  28  48 
—11    6  47 
+  6  63  17 

+  822  44 

-0j5348 
+0.9074 
+0.2365 
-0.9872 
-6ie31 

.6899 
.6899 
.6903 
.5903 
.6902 

--.0650 
—.0646 
—.0546 
—.0246 
+.0016 

-9i6065 
—95301 
—95228 
—4^5116 
-95236 

J9613 
.9563 
.9579 
.9603 
.9678  . 

14 
14 
15 
16 
16 

b  Ophiuchi 
c«  Ophiuchi 
4  Sagittarii 
»»  Sagittarii 
9*  Sagittarii 

5 
5 
5 
5 
5 

—47 
-64 
—39 
+  4 
+  2 

—90 
—90 
—90 
—64 
-67 

17  46.3 

19  44.9 
6  59.3 
6    3^ 

5  26.8 

+10    2  42 
+11  67  31 

—  1  14  32 

—  4    1  15 

—  3  38  51 

—1.0814 
-1.2610 
-1.0125 
-0.3671 
—04028 

.6902 
.6896 
5867 
.5769 
0.5765 

+X)Q63 
+.0118 
+.0426 
+.0988 
+.0996 

— »5160 
-^5068 
—95069 
—95903 

^9606 
i)612 
;9614 
i»43 
9S646 

OCCULTATiaNSy    1861. 
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BLEMBBTS  FOR  I'ACHJTATmG  THE  CALCULATION  OF  OCCTJLTATIONS  03?       | 

I^UlNWSB  AKD  stars  by  THB  MOON,  FOR  TRFS  YBAR  lea. 

Sato. 

Btw*sN«M. 

1 

UnltiiV 
Pa«LU»U. 

WMh- 

TimeoC 
6- 

At  WMhiagtan  BCmu  Time  of  Co^jonetion.                   1 

N«rth- 
en. 

Soath. 
era. 

IT 

F 

y 

<t 

«In^ 

COfli) 

itag.16 
16 
17 
17 
17 

B.A.a  6485 
oSufftttarii 
/Sagittarii 
57  8agittarii 
<f  Capficor. 

? 

5 

n 

+a8 

-26 
—  1 
—21 
+71 

-4« 

— 9D 
-80 
—90 
+37 

h    m 

8  9.2 

9  26.8 
3  16.2 
5  49.7 

17  56.9 

h    m    • 

—  1    230 
+  0  12  12 

—  6  37  19 

—  4    9  19 
+  7  31  38 

—0.0774 
—0.9206 
-0.5665 
—0.9135 
+1.2159 

0.5752 
.5741 
.5631 
.5610 
.5526 

+.1057 
+.1091 
+.1467 
+.1517 
+.1730 

—95898 
—9.5724 
—95359 
—9.5212 
—9.5244 

9.9644 
.9673 
.9727 
.9746 
.9742 

17 
17 

19 
SO 
90 

9r  Capricor. 
a  Capricor. 

B.A.C.  Tpao 

6  Aqittrii 
xAqvuan 

5 

5 
6 

+72 
+69 
+79 
+82 
+45 

+12 

-6 
+40 
+45 
—36 

21  33^ 
23  16.0 
15    9.0 
3    0.6 
13  55.8 

+11    1  30 
+11  42  51 
+  3  17  21 
—  9  12  23 
+  1  23  3» 

+0.9230 
+0.6364 
+1.2856 
+1.3311 
+0.0852 

.5500 
.5479 
.5242 
.5183 
.5137 

+.1790 
+.1797 
+.2247 
+i»15 
+.2354 

-9.5050 
—9.4961 
—9.2790 
—9.1680 
—8.9347 

.9765 
.9775 
.9920 
.9952 
9.9984 

21 
21 
S2 
34 

24 

a  Fischim 
vPisdiim 
lot  Ftocimii 

6 

+64 
+78 
+17 
+17 
+90 

—21 
—11 
-67 
-61 

+  4 

16    4.5 
16  14.7 
21    0.6 
10  38.5 
12  535 

+  2  47  15 
+  2  57    8 
+  654  27 

—  4  32    4 

—  2  21  18 

+0.3881 
+0.5771 
—0.4823 
—0.4451 
+0.7393 

.5068 
.5068 
.5052 
.5120 
5127 

+i»67 
+J33e7 
+.2259 
+.1943 
+.1920 

+7.9430 
+7.8052 
+9.1114 
+9.4025 
+9.3823 

0.0000 

0.0000 

9.9963 

.9857 

.9870 

25 
25 
135 
26 
27 

SAiMs 
B.A.G.  783 
fiArietis 
ffArietis 
^FUifldum 

6 

^-44 

+90 
^6» 
+45 

—  8 

—71 

+30 
—  7 
-34 
—66 

10  30.5 

18  16.1 

22  35.5 

6  49.5 

4  31.2 

—  522  28 
+  2    857 
+  620  23 

—  9  41    0 
+11  19    2 

—1.2717 
+1.0602 
+0.4323 
+0.0740 
—0.8424 

5206 
.5236 
5258 
.5294 
.5392 

+.1644 
+.1534 
+.1465 
+.1331 
+.0937 

+95183 
+9.4962 
+9.5218 
+9.5501 
+9.6068 

.9750 
.9775 
.9745 
.9708 
.9612 

27 
27 

27 
27 
27 

ftFleifldom 
e  Pleiadam 
1  Fleiadttm 
2PIeiftdi]m 
SFleudwii 

8 

1* 

+  5 
-21 

+11 
—19 

+  8 

-63 
-66 
-55 
—66 

—58 

4  33.5 
4  42.2 
4  49.4 
4  52.6 
4  53.6 

+11  21  13 
+11  29  42 
+11  36  39 
+11  39  39 
+11  40  42 

—0.6427 
—1.0198 
—0.5329 
—1.0007 
—0.5797 

5392 
.5392 
.5393 
5393 
5393 

+.0936 
+.0934 
+.0932 
+.0931 
+.0930 

+9.6038 
+9.6098 
+9.6024 
+9.6098 
+9.6033 

.9618 
.9606 
.9620 
.9606 
.9619 

27 

27 
27 
27 
27 

4Plei«dtim 

5  Pleiftdnm 

6  Pldftdmn 
cFleiadimi 
7Pieiadiim 

8 
9 
9 
5 

8 

—  9 

—  6 
—11 
+12 

—66 
—66 
-66 
-66 
—54 

4  54.4 
4  56.1 
4  56.1 

4  59.8 

5  1.3 

+11  41  25 
+11  42    4 
+11  43    5 
+11  46  39 
+11  48    6 

—0.8570 
—1.1776 
—0.8091 
-0.8847 
—0.5199 

.5393 
5393 
.5394 
.5394 
.5394 

+.0930 
+.0930 
+.0930 
+.0928 
+.0928 

+9.6076 
+9.6126 
+9.6069 
+9.6082 
+9.6025 

.9611 
.9601 
.9612 
.9609 
.9620 

27 

27 
27 
27 

B.A.C.  1155 

ikFleiAdmn 

/Pleiadam 

8  Fleiadttm 

9  Pleiadam 

7 

7 

8 

+66 
—27 
—24 
+  3 
+  3 

—  3 

-66 
-66 
-64 
-64 

5    1.5 
5    1.8 
5    5.8 
5  11.4 
5  13.5 

+11  48  17 
+11  48  36 
+11  52  28 
+11  57  53 
+11  58  55 

+0.3903 
—1.0872 
—1.0524 
—0.6778 
—0.6705 

.5394 
.5394 
.5394 
.5394 
5395 

+.0928 
+.0928 
+.0927 
+.0925 
+.0925 

+9.5867 
+9.6113 
+9.6109 
+9.6052 
+9.6052 

.9649 
.9603 
.9604 
.9615 
.9615 

27 
27 
27 
27 
27 

dnAadvaoa 

10  Pleiadnm 

11  Piefadttm 
]2Fleiadmii 
ISPIeiBdnm 

5 

8 

7: 
8r 

+18 
—  1 
+10 
-20 
+17 

-46 
-66 
-66 
-66 
—47 

5  19.5 
5  17.6 

5  23^ 

6  32.3 
5  35.3 

—11  59    8 
—11  56    5 
—11  50  25 
—11  41  56 
—11  39    0 

-0.4014 
-0.7348 
-0.5594 
—1.0058 
—0.4232 

5395 
5395 
.5395 
5395 
5396 

+.0924 
+.0923 
+.0921 
+.0918 
+.0917 

+9.6010 
+9.6063 
+9.6037 
+9.6108 
+9.6018 

.9623 
.9613 
.9618 
.9604 
.9622 

27 
27 
27 
27 
27 

14  Pleiadam 

15  Pleiadam 

16  Pleiadam 

17  Pleiadam 
ISPldadlui 

1 

8 

+32 

+  9 
+29 
+34 
+  9 

—33 

-56 
—35 
—30 
—57 

5  38.1 
5  40.9 
5  41.5 
5  42.1 
5  42.7 

—11  36  20 
—11  33  36 
-11  33    3 
-11  32  27 
—11  31  52 

-0.1665 
—0.5618 
—0.2183 
—0.1167 
—0.6711 

.5396 
.5396 
.5396 
.5396 
.5396 

+.0916 
+.0915 
+.0915 
+.0915 
+.0915 

+9.5978 
+9.6041 
+9.5987 
+9.5971 
+9.6043 

.9629 
.9617 
.9628 
.9631 
.9617 

37 
37 
37 

37 

37 

p  ™eiadom 

19  Pleiadam 

20  Pleiadam 
22  Pleiadam 

21  Pleiadam 

8 
8 
8* 

+10 
+30 
—25 
+23 
—32 

-55 
—34 
-66 
—41 

-66 

5  43.0 
5  43.4 
5  43.7 
5  44.8 
5  44.9 

—11  31  31 
—11  31    9 
—11  30  53 
—11  29  47 
—11  29  45 

-05454 
-OiJOOO 
-1.0649 
—0.3206 
—1.1387 

5396 
.5396 
5396 
.5396 
5396 

+.0915 
+.0915 
+.0915 
+.0915 
+.0914 

+9.6039 
+9.5985 
+9.6120 
+9.6004 
+9.6132 

.9618 
.9688 
.9602 
.9624 
.9599 

37 

£ 

37 
37 

23  Pleiadam 

24  Pleiadam 
irTaari 

35  Pleiadam 
26  Fleiadttm 

P 
1 

+38 
—  1 
+11 
+43 

+47 

—27 
—66 
—54 
—22 
—18 

5  46.3 
5  46.6 
5  46.7 
5  51.0 
5  53.8 

-11  28  22 
-11  28    1 
-11  27  57 
—11  23  50 
-11  21    4 

-0.0581 
-0.7300 
-0.5279 
+0.0240 
+0.1019 

5396 
.5396 
5396 
.5397 
05397 

+.0913 
+.0913 
+.0913 
+.0911 
+.0910 

+9.5963 
+9.6069 
+9.6037 
+95951 
+9.5939 

5632 
.9612 
.9618 
.9634 
9.9636 

428 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 
PLANETS  AND  STABS  BY  THE  MOON,  FOR  THE  TEAB  1861. 


Dftto. 


Aug.  27 
27 
27 
27 

27 

27 
27 
27 
27 

27 

27 
27 
27 
27 
27 

27 
27 


31 

31 
31 

8«pt.  1 
2 
9 

9 
9 
9 
9 


9 
10 
10 
10 
10 

10 
11 
11 
11 
12 

12 
12 
12 
12 
12 

13 
13 
14 
14 
14 

14 
14 
15 
16 
16 


BtVUNanw. 


27  FleiAdum 
2d  Fleiadum 

29  Fieiadam 
a  Fieiadam 
/Fieiadam 

h  Fieiadam 

30  Fieiadam 

31  Fleiadum 

32  Fieiadam 

33  Fieiadam 

34  Fieiadam 

35  Fieiadam 

36  Fieiadam 

37  Fleiadum 

39  Fieiadam 

40  Fieiadam 
;r  Taori 
103Taari 
132  Taori 

d  Geminor. 

56  Qeminor. 
63  Geminor. 
C  Cancri 
oLeonis 

42  Libre 

B.A.C.  5197 
B.A.C.  5253 
B.A.C.  5254 
19  Scorpii 
0  Scorpii 

Q  Ophiuchi 
22  Scorpii 
25  Scorpii 
39  Ophiuchi 
6  Opniachi 

b  Ophiachi 
c*  Ophiuchi 
B.A.C.  6053 
4  Sagittarii 
t*  Sagittarii 

r*  Sagittarii 
B.A.C.  6448 
B.A.a  6485 
0  Sagittarii 
n  Sagittarii 

/Sagittarii 

57  Sagittarii 
n  Capricor. 
Q  Capricor. 
B.A.C.  7097 

T*  Capricor. 
B.A.C.  7145 
18Aqaarii 
6  Aqaarii 
X  Aqaarii 


Panllek. 


Nortii-  Soath 


8 

+57 

—  2 
-4-20 
+18 

+13 
+18 

—  4 

—  3 
+  7 

+41 
+  8 
+10 
+  1 

—  8 

+28 
—35 

-+-90 
+64 

+28 

+90 
+35 
+90 
+73 
+57 

+66 
+66 
+35 
+  3 
+65 

—50 
+45 
+57 

—28 
+12 

—33 
—45 
+29 
—26 
+14 

+12 
+42 
+30 
—15 
—53 

+  7 
—11 
+72 
+72 
+32 

-61 
+34 
H-77 
+82 
+45 


—10 
--66 
—45 
—16 

-52 

-46 
—66 
—66 
-^ 

—24 

—68 
-66 
-66 
-66 

—36 
—65 
+38 
+  1 
—38 

+61 
—32 
+13 
—11 

—  9 

+60 
+  5 
—28 
—61 
+30 

—90 
—16 

—  5 
—90 
—44 


—90 
—90 
—30 
—90 
--62 


—22 

—35 
-90 
—90 

—67 
—90 
+22 
+  2 
—42 

—90 
—40 


5 

+54 
—36 


Ington 

Mflm 

Time  of 

6^ 


h 

6  7.2 
6  12.0 
6  14.9 
6  28.1 
6  33.9 

6  34i( 
6  35.3 
6  36.7 
6  39.0 
6  41i2 

6  60.1 
6  60.6 
6  54.7 

6  55.3 

7  9.8 

7  21.9 
21  56.6 

18  28.6 
12  31j6 

4  23.4 

5  13.8 
7  444 
3  23.9 

19  24J2 

6  47.1 

7  56.0 
11    52 

11  6.6 
21  29.9 
21  40.8 

23  26.2 
1  11.7 
7  39.3 

19  50.8 
21  23.6 

23    7.5 

1    7.0 

10  24.0 

12  22.8 
10  36.2 

10  59.7 

11  21.8 

13  43.8 
15  22 
17  12.6 

9  4.6 
11  40.4 

3  37.5 

4  21.0 

7  28.6 

9  16.4 
9  61.0 
6  58.8 
9  48.1 

20  49.6 


At  Wuhington  M«ta  TIbm  of  Goqjaiwtteii. 


IT 


h  m  • 
-11  8  9 
-11  3  31 
-11  0  40 
-10  47  58 
-10  42  22 

-10  41  46 
-10  41  0 
-10  39  37 
-10  37  22 
-10  36  16 

-10  26  37 
-10  26  9 
-10  22  10 
-10  21  35 
-10  7  38 

-965  62 
h  4  943 
-0  027 
-6  36  22 
h  7  51  40 


+  8  40  19 
+11  5  34 
+  6    333 

—  3  19  1 
+  1  30  49 

+  3  34  36 
+  6  36  18 
+  6  37  61 

—  7  23  69 

—  7  13  30 

—  6  32  19 

—  3  61  4 
+  2  21    0 

—  9  66  44 

—  8  27  36 

—  6  47  35 

—  4  62  68 
+  425 
+  5  66  17 

+  3  18  49 

+  3  41  28 
+  4  247 
+  6  19  28 
+  7  35  0 
+  9  40  34 

+  1  340 
+  3  28  60 

—  6    639 

—  4  24  40 

—  1  23    4 

+  021  0 
+  0  64  28 

—  238    8 

—  0  37  18 
+10    4  52 


-0.7156 
+0.2611 
-0.7529 
-0.3812 
—0.4061 

—0.4955 
—0.4032 
—0.7785 
—0.7586 
—0.6087 

—0.0060 
—0.5913 
-0.6560 
—0.7009 
-0^18 

—0.2349 
—1.1637 
+0.9766 
+0.3464 
—0.2252 

+li2900 
—0.1050 
+0.8162 
+0.6144 
+0.6G24 

+lJK0e 
+0.7902 
+0J2270 
—0.3243 
+1.1089 

—1.1631 
+0.4420 
+0.6231 
—07887 
-^.0490 

—0.8760 
—1.0563 
+0.1990 
—0.8147 
—0.1855 

— 0iJ216 
+0.3402 
+0.1022 
—0.7449 


—0.4091 
—0.7605 
+1.0634 
+0.7741 
—0.0103 

—1.3384 
+0.0161 
+0.8412 
+1.3731 
+0.0964 


P' 


.6398 


.6399 
.5400 

.6400 
MOO 
.6400 
.6400 
.6400 

.6401 
.6401 
.6401 
.6402 
.6403 

.6404 
5471 
J641 

.6566 

.5608 

.6603 
.6603 
.5578 


^12 

.5^6 
.5921 
.5921 
.6032 


.6032 
.6932 


.5909 
.5006 

.6902 
.6897 
.5661 
.5652 
.5735 

.6732 
.5727 
.5714 

.5707 
.5696 

.5666 
.5567 
,.6455 

.6448 
.6430 

.5420 
.5414 

JtMtJu 

.6158 
0.6119 


<t 


+.0909 
+.0904 
+.0903 
+.0899 
+i)e97 

+.0897 
+.0697 
+.0896 
+.0896 
+.0895 


+.0692 
+.0691 
+.0691 
+.0686 


+9.6014' 
+9J6908 
+9j6107 
—.0292  +9.6180 
—.1209  +9.6779 


+.0683 
+.0564 
+.0127 


—.1222  +9.5484 
—.1278  +9.5684 
+9><914 
+9.2614 
—9.50641 


-.2304 
-.1073 


—.1018 
—.0937 
—.0984 
—.0649 
—.0646 

—.0594 
-.0552 
—.0464 
—.0031 
+.0017 

+.0058 
+.0111 
+.0368 
+.0421 
+.0971 

+.0978 


+.10^ 
+.1070 
+.1117 

+.1441 
+.1498 
+.1756 
+.1768 
+.1813 

+.1836 
+1646 
+.2090 
+^2282 
+J23a4 


In2>        cMl> 


+9.6072  9.9611 

+9.5918  .9640 

+9.60791  J9610 

+9.6024,  .9621 

+9.6029  .9620 

+9.6044  J9617 

+9j6029;  sxao 

+9.6068  J9606 

+9.6065  .9609 

+9.6063  i!613 

+9.897o|  .9631 

+9.6062,  .9613 

+9.6058  .9614 

+9je060!  .9610 

+9J6105  .9604 


.9604 
.9589 
M64 

JSfnO 
.9680 
.9780 


-9£140 
—9.6113 

—9.6018 
—9.6065; 
-9.6301 

—9.5941 
—9.6228 
—9.6304 
—9.6116 
—9.6236 

-9.6101 
—9.6067 
-9.6236 
-^j6059 
— 9.S903 

—9.5890 
—9.6980 


JG96 
.9603 


—9.6794 
—9.6500 

—05359 
—95212 
—95060 
—0.4961 

— 9.4G58 

—9.4251 
—9.4568 
—9.3670 
—9.1680 
—6.9347 


.9613 
il563 


.9679 
J9663 
.9603 
J9578 

.9606 
.9612 
.9678 
.9614 
.9643 

X4S 


.9644 
J967Z 
.9694 

J97S7 
.9746 

sees 

.9775 
S806 

ilB40 
.9815 
il879 


9J»64 
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ElBMBNTS  FOR  FACILITATINO  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND  STABS  BY  THE  MOON,  FOB  THE  TEAB  1861. 

4 

limiting 
PmUrii. 

WMh- 

•sir 

Time  of 

AlWathlngtonMeanTlmeofChn^axictkm.                   | 

DBto. 

8ev^l7 
18 
19 
19 
20 

Stw*BN«iiie. 

II 

Morth- 
em. 

Soutb- 
em. 

H 

T 

y 

9' 

.£^ 

^ 

xPiaciiim 

19PiBcimn 

</Pisctam 

45Pisciiim 

nPisciom 

4-60 
4-62 
+10 
4-79 
4-7 

-2S 
—21 
—75 
—  9 
—73 

h     m 
23    7i) 
9  39.2 
4    6.8 
6  49^ 
17  41.6 

h   m   s 
4-11  38  15 

—  2    8    8 

—  8  11  34 

—  538  66 
4-4  18  37 

4-0.3410 
4-0.3675 
—0.5750 
4-0.5838 
—0.6284 

0.5066 
.5059 
.5065 
.6068 
.5143 

+.2344 
+i2322 
+5245 
+5227 
+.1935 

+7.9435 
+8.6771 
+9.1113 
+9.0816 
+9.4026 

0.0000 

9i)995 

.9963 

.9968 

.9857 

20 
22 
22 
22 

28 

101  Pisdnm 
^  Arietia 
47  Arietis 
c  Arietia 
^  Arietia 

6 

3 

4-77 
4-53 
4-75 
4-32 
4-90 

—  6 
—19 

—  1 
—37 
4-35 

19  56.1 
5  37.7 
13  19^ 
13  52.9 
2150.2 

4-6  29  13 

—  8  49  50 

—  122  19 

—  0  49  69 
4-662  54 

4-05545 
+0iK)19 
4-0.5091 
-0.1658 
H-1.0752 

.5148 
.5269 
.6296 
.5302 
.5332 

+.1910 
+.1455 
+.1334 
+.1321 
+.1190 

+9.3823 
+9.5218 
+95364 
+9.5501 
+95450 

.9870 
.9745 

.9708 
.9715 

23 
23 
93 
23 
23 

ff  Pleiadam 
ft  Pleiadam 
e  Pleiadam 

1  Pleiadam 

2  Pleiadum 

8 
8* 

—28 
—12 
-56 
—  5 
—60 

-66 
-67 
-66 
-67 

11  41.8 
11  44.1 

11  52.9 

12  0.1 
12    3.2 

—  342  48 

—  340  33 

—  332    1 

—  325    4 

—  329    2 

-1.1015 
—0.9030 
—1.2817 
—0.7930 
-1.2627 

.5386 
.5386 
.5387 
.5388 
.6388 

+.0928 
+.0927 
+.0924 
+.0922 
+.0921 

+9.6068 
+9.6036 
+9.6099 
+9.6024 
+9.6098 

.9612 
.9618 
.9606 
.9621 
.9606 

93 
23 
23 
23 
23 

3Fleiadom 
4  Pleiadam 

6  Pleiadam 
c  Pleiadam 

7  Pleiadam 

9 
8 
9 
5 

8 

—  8 
—30 
-26 
—33 

—  4 

-66 
-66 
-66 
-67 

12    4^ 
12    5.1 
12    6i> 
12  10.6 
12  12a 

—  3  90  59 

—  3  20  16 

—  3  18  30 

—  3  14  66 

—  3  13  31 

-4).8399 
—1.1184 

—1.0700 
-1.1466 
—0.7802 

.5388 
.5388 

.5388 
.5388 
.5388 

+.0921 
+.0920 
+.0920 
+.0919 
+.0918 

+9.6033 
+9.6076 
+9.6069 
+9.6082 
+9.6025 

.9619 
.9610 
.9612 
.9609 
.9620 

93 
23 
23 
23 
23 

BA.C.  1155 

8  Pleiadum 

9  Pleiadam 
c?  Pleiadam 

10  Pleiadam 

1 
I 

4-53 
—15 
—14 
4-3 
—19 

—13 

-66 
—66 
-64 
—66 

12  12ii 
12  22.8 
12  23.4 
12  25.4 

12  28.6 

—  3  13  21 

—  3    3  10 

—  3    234 
^3    0  35 

—  2  57  31 

4-0J»84 
—0.9378 
—0.9313 
—0.6610 
—0.9959 

.5388 
.5389 
.5389 
.5389 
.5389 

+.0918 
+.0915 
+.0915 
+.0914 
+.0913 

+95867 
+9.6053 
+9.6052 
+9.6010 
+9.6063 

.9649 
.9615 
.9615 
.9623 
.9613 

23 
23 
23 
23 
.23 

11  Pleiadam 

12  Pleiadum 

13  Pleiadam 

14  Pleiadam 

15  Pleiadam 

^ 

9 

—  7 

-52 
4-2 
4-17 

—  7 

-67 
-66 
—65 

-48 
-^ 

12  34.5 
12  43.3 
12  46.3 
12  49.1 
12  52.0 

-2  5148 

—  2  43  16 

—  2  40  20 

—  2  37  38 

—  234  54 

-0.8193 
— Ii2682 
-0.6828 
—0.4250 
—0.8222 

J3389 
.5389 

.5388 
.5388 
.5388 

+.0915 
+.0908 
+.0907 
+.0906 
+.0905 

+9.6037 
+9.6106 
+9.6018 
+9.5078 
+9.6042 

.9618 
.9604 
.9622 
.9629 
.9617 

93 
93 
23 
23 
23 

16  Pleiadam 

17  Pleiadam 

18  Pleiadam 
/>  Pleiadum 

19  Pleiadam 

8 

1* 

4-14 
.+20 

—  8 

—  6 
4-15 

-51 
—45 
-67 
-67 
-50 

12  52.5 
12  53JS 
12  53.3 
12  54.1 
12  54.5 

—  2  34  21 

—  233  44 

—  233  35 

—  2  32  49 

—  232  25 

—04769 
—0.3749 
-0.8324 
-0.8058 
—0.4586 

.5388 
.5388 
.6389 
.5389 
.5389 

+.0905 
+.0905 
+.0905 
+.0905 
+.0905 

+95987 
+95971 
+9.6043 
+9.6039 
+95986 

.9628 
.9631 
.9617 
.9618 
.9628 

23 
23 
23 
23 
23 

22PleSadom 

23  Pleiadam 

24  Pleiadam 
nTaori 
25Pk»adam 

a 

D 

4-8 
4-23 

='? 

4-28 

—58 

-66 
—67 
-36 

12  55.9 
12  57.5 
12  57.8 

12  57.9 

13  2.1 

—  2  31    3 

—  229  35 

—  2  29  16 
-2  29    9 

—  225    3 

—0.6799 
—0.3161 
— 0i)913 
-^.7885 
-05337 

.5389 
.6389 
.5389 
.5389 
.5390 

+.0904 
+.0904 
+.0904 
+.0904 
+.0903 

+95004 
+9.5963 
+9.6069 
+9.6037 
+95951 

.9624 
.9632 
.9612 
.9618 
.9634 

93 
93 
93 
23 
93 

26Pleiadom 

27  Pleiadum 

28  Pleiadam 

29  Pleiadam 
$  Pleiadam 

9 

§* 

8 
7* 

4-32 
—18 
4-41 
—22 

4-4 

—82 

-66 
—23 
-66 
—62 

13    5.0 
13  19.0 
13  23^ 
13  26.3 
13  39.5 

—  2  22  18 

—  2    843 

—  2    433 

—  2    1  39 

—  1  48  52 

-0.1556 
—0.9734 
4-0.0043 
-1.0151 
—0.6412 

.5390 
.5390 
.5390 
.5391 
.5392 

+.0902 
+.0897 
+.0896 
+.0896 
+.0891 

+95939 
+9.6072 
+95918 
+9.6079 
+9.6024 

.9636 
.9611 
.9640 
.9610 
.9621 

93 
93 
93 
93 
93 

/Pleiadum 
A  Pleiadum 

30  Pleiadam 

31  Pleiadam 

32  Pleiadam 

8 
8 

4-3 
-3 
4-  3 
—23 
—21 

-64 

-66 
-64 
-66 
-66 

13  4&5 
13  46.0 
13  46.6 
13  48J2 
13  5a6 

—  1  43    9 

—  1  42  36 

—  141  50 

—  140  27 

—  1  38  10 

-0.6656 
-0.7561 
-0.6635 
—1.0411 
—1.0207 

.5392 
.6392 
.5392 
.5392 
.6392 

+.0890 
+.0889 
+.0889 
+.0888 
+.0888 

+9.6030 
+9.6043 
+9.6030 
+9.6088 
+9.6086 

.9620 
.9617 
.9620 
.9608 
.9609 

93 

93 
93 
23 
23 

33  Pleiadam 

34  Pleiadam 

35  Pleiadam 

36  Pleiadum 

37  Pleiadam 

P 

9 

8 

—10 
4-26 
—10 
—  7 
—17 

—66 
—38 
-66 
-66 
-66 

13  52.8 

14  1.9 
14    2.3 
14    6.4 
14    7.1 

—  1  36    4 

—  1  27  16 

—  1  26  62 

—  1  22  51 

—  1  22  15 

-0.6702 
—0.2644 
-0J«95 
-0.8174 
-0.9627 

.6393 
.6393 
.5393 
.5394 
0.5394 

+.0887 
+.0884 
+.0884 
+.0883 
+.0882 

+9.6063 
+9.5970 
+9.6063 
+9.6058 
+9.6081 

.9613 
.9631 
.9613 
.9614 
9.9610 
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KCEKBIKTS  FOR  7ACILITATIM^  TBEB  CALCULATION  OF  OCdULTATIOCIB  0F 
FLANfiXa  A5I>  STABS  BTT  TfflB  MOOST,  FOB  THE  YEAB  160. 


8«pt.33 
23 
23 
35 
35 

S6 
27 
27 
27 

28 

28 

30 
30 
30 


Oetr 


6 
6 
7 
7 
7 

8 
8 
8 

8 
8 

9 
9 
9 
9 

a 

9 

9 

10 

10 

10 

10 

11 
11 
11 
11 

n 

12 
14 
15 
15 

15 
15 
16 
16 
1« 

19 

19 
19 
19 
20 


Sterol  Name. 


39  Fleiadwn 

40  Fleiadnm. 
33Tauri 
121  Tattii 
132Taiiri 

1  Geminor. 
9  Geminor. 
56  Geminor. 
63  Geminor. 
C  Cancri 

d*  Cancri 
oLeonis 
Trljeonis 
16  Sextandfl 
p^  Leonia 

42LibnB 
6  Scorpit 
19  Scorpit 
Q  Ophiuchi 
22  bcorpii 

3D  Ophiachi 
A  Ophiuchi 
b  Ophiuchi 
c*  Ophiuchi 
4Sa^iCtarii 

24Sagittarii 
B.A.C:6343 
26  Sagpttaril 
v'  Sagtttarii 
y*Sagtttaril 

0  Sagittanl 
7T  Sagittarii 
50  SiMcittarit 
B.A.C.  6671 
/Sagittarii 

57SagittMii 
7f  Capricor. 
q  Capiicor. 
B.A.C.  7043 
BJLC.  7097 

T*  Capricor. 
18  Aquarii 
»  Aqoarii 
X  Pisciam 
9  Pisciuxa 

16  Fisdum 
19Pifldam 
(/Piscinm 
45  Pisdum. 
^Pisdom 

B.A.C.  7aa 

ft  Arietis 
47Arieti8 
t  Arietia 
C  Arieds 


Umiting 


North-  Booth- 


+13 

-1-85 
-1-90 
4-46 

+90 
+14 
+90 
+21 
+82 

+48 
+62 
+52 
+90 
+39 

+67 
—43 
+16 
—30 
+62 

—11 
+26 
—17 
—27 
—10 

+59 
+35 
+65 
+28 
+26 

0 
—28 
+68 
+56 
+21 

+  3 
4*72 
+72 
+69 
+46 


+77 
H^ 
+67 
+62 

+00 
+67 
+11 
+80 
+  2 

+00 
+44 
+62 
+22 
+90 


—52 
+  9 
+29 
—13 

+54 
—53 
+34 
-46 
+  2 

—25 

—18 


+23 


+  3 

-«0 


-4» 


—77 
—29 

-86 
—90 
—78 

—  6 
—27 

—  1 
—36 
—38 

—71 

—90 

0 

—13 


—73 

+63 
+20 
—  6 
—27 


+21 
—27 
—17 

—  7 

—  3 
—17 
—73 

—  7 
—75 

+  7 
—26 
—10 
—46 

+23 


Wash- 
ington 

MflBB 

Tlmaof 

6- 


h    m 
14  21.6 
14  33.9 

17  29.6 
14  27.0 
28  ».7 

3  19*6 

13  21.0 

14  19*7 
16  47.2 

12  56^) 

19  &8 

5  43j0 
14  28.8 
1&38j6 

0    3£ 

13  35.9 
21  11j6 

4  48.5 

6  41.3 
d23JS 

2  31.0 

4  1.4 

5  42.7 

7  395 

18  39.6 

8  11.9 

10  4.7 

11  25.7 
16  19.6 

16  520^ 

20  52JI 
23    li) 

6  0.3 

7  58.9 

14  45^ 

17  19i5 

9  13.6 
9  57.0 

10    0.8 

13  4.7 

14  52^ 
13  48.5 

2  45J2 
5  15;6 
5  25.9 

10  24.9 

15  5kl 

10  24.3 
13    9.5 

0  a5 
7  3ao 

11  57>4 
1»39.0 
20  11.9 

3  48.7 


At  WiihSngfcnn  Mmn  Time  of  Conjonetfan. 


h    m 

—  1  8  12 
-'O  56  19 
+  1  53  40 

—  239  38 
+  3    838 

+  94^20 

—  522 

—  4  32  51 

—  2  3  45 
--636  20 

—^0  36  16 
-f  8  47  50 

—  644    2 

—  243  36 
+  1  41  30 

+11    7  24 

—  5  35  44 
+  1  42  18 
+  330  26 
+  5    825 

—  1  28  54 

—  0  2  16 
+  1  34  50 
+  3  26  45 

—  9  59  25 

+  3  055 
+  4  49  24 
+  6  7  16 
+10  49  40 
+11  23    0 

—  8  47  36 

—  6  43  34 
+  0  023 
+  1  54  37 

+  627    4 

+10  55  18 
+  2  16  45 
+  3  58  41 
+  3    2  19 

+  6    0  13 

+  7  44  20 
H-  4  58  55 

—  6  13    4 

—  4  96  30 

—  4  16  32 


+  0  3*  51  -M).7110 
+  5  51  13  4-0.4397 
—  0  6  40—05531 
+  3  33  48  44)6022 
—11  33^   1  — aTOOl 


4  5*    3 
043  40 

6  44  38 

7  16  28 
9  21    9 


—1.1048 
—0.4945 


e.5395 
.5396 

+6.6009  .5405 
.5508 

+0;0797l    .5527 


+1.1921 

—0.4773 
+1.0541 
-0.3526 
+0^6008 

+0.1325 
+0.3637 
+0.1940 
+1.09S2 
— O.0816 

+0.7679 
—1.1036 
—0.0654 
—0.9095 
+0.6730 

—0.5180 
+O.2069 
—0.6074 
—0.7845 
—0.5409 

+0J6132 

+Oi2369 
+0.7006 
+0.0865 
+04)512 

—0.4688 
—0.9585 
+0:7187 
4*0.5010 
—01465 

—0.4907 
+1.3161 

+1.0278 
4^.6383 

4*0.2429 

—1.0842 
+1.0681 

4-0.2549 
4-0.4394 
4^.6287 


4-0.0967 
+0.0627 
+0.3468 
—0.3311 

4^.8984 


.5534 
-5531 

.55281— .1197 
.6527 
.5523 


J5514 
.5480 
.5483 
iM84 
i»37 


.6058 
.6033 
.6038 
.6035 

.5996 

•OclCX) 

.5983 
5976 
5944 

5834 
5822 
5610 
.6772 
.5774 

.5745 
.6727 


.dooo 
5699 

5680 
5451 
5448 
5446 
5425 

5414 
5264 
.5692 
5047 
5046 

5044 
5044 
5068 
5663 
5155 

5S70 
5088 
5319 
5319 
0.5852 


-.0878 
-.0874 
-.0612 
-.0150 


—.0288  +9:6180 


—.0436+95966    .9632 


—.1179  +95779 
+95483 
+95684 
+9.4914 


.1252 
.1646 


-.1750 
-.2255 

-.2348 


—.2547 


—.1096  -^5984 


—.0651 
—.0506 
—.0563 

—.0138 
+.0013 
+.0067 
+.0122 
+.0496 

+.0773 
+.0820 
+.0857 
+.0977 
+i)963 

+J074 
+.1121 
+J266 
+1308 
+1430 

+1484 
+1749 


+1754 


+.2309 
+J2290 
+J22I5 
+.2201 
+1915 

+.1506 
+.1441 
+.1314 
+.1308 
+1123 


■in^ 


+0.^06 
+05014 
+95878 
+95084 


+94781 
+95614 
+9.1800 
+9.0763 
4-8.0891 


—05778 
-Oje064 
—05941 
-05228 

—05115 
—9.6236 
—0.6101 
—9.6066 
—95069 

—0.6115 
—95028 
—0.6086 
—05843 
— O5890 

—05794 
-05500 
—95745 
— 05650| 


^ 


M9m 


.9647 
.9609 
.96^ 


.9no 

S68D 
.9780 

J9794 

i)996 

.9960 

9:8969 

OiOOOO 


5665 
5613 
5636 

J0579 


5578 
5606 
5619 
5614 

5603 
5620 
5609 
5654 
5645 

5673 
56M 

5670 
5664 
5787 

5746 
5765 
5775 
5786 
J9e06 

.^610 
5879  < 

9S984 
+7.9437  05000 

05000 


—05919 

— 050U 

+1753  —0.4961 


—04873 


+1708  --O4650 

1899^-0.4951 
—95671 
—85347 


+5311 

+5310 +75066' 


"^o.3W7l  If  JKkkf 
+85744*  5096 
+91115;  5063 
+9.0816  5068 
+0.4005^    5857 

+9.4083  Sfn^ 
+05919  5f745 
+95364  5737 
+95501  5708 
+95450  95715  ^\ 
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SLfilfBNTS  FOB  FAOaiTATINO  THE  GAIX^UUkTIOK  OF  OCOULTATION8  OF 
PLACETS  AJSD  STABS  BY  THE  MOON,  FOB  THE  YBAB  1861. 

D»to. 

Btw^iName. 

1 

limiting 

WMh- 

Time  of 
6' 

AiWtMagtu 

nMMalfaMorOoiOaDellon.                  1 

North- 
«ni. 

am. 

B 

r 

i^ 

^ 

i?5> 

^ 

flM.20 
20 
20 
20 

20 

T>  AiMs 
6  Pleiad  wn 
BJlC.  1155 
<;P]eiad«a 
;>Ple»daiB 

5 
5 

-30 
+41 
—10 
-«1 

+40° 
-«7 
^23 
-67 

h    m 

6  50.9 

18    2^ 

18  30.7 

18  43.9 

19  12.6 

h   in    ■ 
—  625  45 
+  4  25  19 
+  452  36 
+  5    620 
+  5  38  10 

+iai76 

—1.1089 
+0.0051 
-0.8666 
'— 1j0104 

05162 
5400 
5401 
5402 
5405 

+.im 

+.0913 

+.0904 
+.0900 
+.0890 

+9547$  0.9712 

+9.6038'   .9618 
+9.5867    .9649 
+9.60101    .9623 
+95039|    .9618 

20 
20 
20 
20 
20 

vTanri 
26  Pleiadnm 
#PkMdam 
/Ptoindnfi 
hFkaadwKk 

i 

—20 
+29 
—10 
—11 
-18 

--«7 
—34 

-67 
—67 
-66 

12  1ft4 
19  41.8 

19  58.1 

20  3.9 
20    4.6 

+  586  47 

+  6    125 
+  6  17    8 
+  629  50 
+  623  24 

-0.9954 
—0.2013 
-0.8490 
-0.8732 
-0.9642 

5406 
5407 
.5408 
.5408 
5406 

+.0689 
+.0682 

+.0675 
+.0875 

+95037 
+95918 
+9.6024 
+9.6029 
+9.6044 

5618 
5640 
.9621 
.9620 
.9617 

20 
20 
20 
22 
22 

34Pi6iaiiun 
BJL.C.  1189 
40PLeiMUun 
IOSTmui 
121  Twin 

6 

+14 

+90 

+82 

—50 
-M7 
-66 
+  9 
+15 

20  204 
20  28.0 

20  52^ 
8  35.5 

21  2A 

+  688  44 
+  646    5 
+  7    944 
—  6  18  23 
+  5  43  16 

-^.4718 
+1.1682 
—0.7026 
+04582 
+05784 

5409 
5409 
5411 
5494 
5506 

+.0870 
+.0669 
+.0669 
+.0112 
—.0157 

+95g7(^ 
+95702 
+95014 
+9.6107 
+95026 

*5631 
.9677 
.9623 
.9604 
5609 

23 
23 
23 
23 
23 

132Ta«ii 
1  Geminor. 
2Geiiuii(or. 
SGeminoc 
5GmiiiQr. 

6 

+30 
+90 
+71 
+90 
+11 

-28 
+32 
+  5 
+34 
—51 

8  11.0 

10  4.6 

11  17Je 

12  37.7 

13  24.5 

+11  39  20 

—  5  41    7 

—  4  31    2 

—  3  13  11 

—  227  59 

-0.1912 
+0.9249 
+04539 
+0.9515 
-05259 

5607 
5506 
5507 
5506 
5506 

-.0292 
,—.0443 
—.0469 
—.0502 
-.0519 

+#.6180 
+9.5966 
+9.6032 
+9.5942 
+9.6168 

.9690 
.9632 
5619 
.9636 
.9592 

23 
23 
24 
24 
25 

6Geiiiiiior 
$1.  Gemioor. 
aOemliiar. 
56  (Semiiior. 
63GeiDiiiar. 

6 
6 

5 

4 

+90 
+90 
—  4 

+90 

+  4 

+45 
+55 
-68 
+15 
-66 

13  48^ 
18  40.0 

20  46.9 

21  39.9 
OlSJK 

—  2    458 
+  236  46 
+  3  50  45 
+  4  42    0 
+  715    1 

+1.1064 
+1.2114 
—0.7749 
+0.7740 
-^j6503 

5506 
5500 
5466 
5465 
5464 

—.0626 
—.0681 
—.1169 
—.1167 
-.1236 

+95907 
+9.5843 
+95779 
+9.5480 
+95684 

.9642 
.9654 
.9664 
.9710 
5680 

2S 
27 

28 

29 

CCaocri 
•  Leonifi 
TvLeoois 
36Sextaiitii 
^Xeonis 

6 
5 

+60 
+47 
+38 
+74 
+30 

—14 
—31 
—41 
—12 
—51 

21    0.9 
15    5.9 
0    8.3 
21  20.7 
10  38.1 

+  ^  16  18 

—  4    1  16 
+  443  34 
+  1  14  18 

—  954  50 

+0.3165 
+0.1188 
—0.0452 
+05304 
-0J964 

5496 
5890 
5894 
5429 
.5475 

-.1618 
—.2202 
— i2293 
—.2444 
—.2497 

+9.4914 
+95614 
+9.180O 

+8.7487 
+8.0754 

.9780 
5926 
.9950 

0.0000 

29 

mf.   3 

3 

3 

4 

tfLeonis 
19ScorpH 
oOpbinehi 
22  8ooipH 
390i>hiDdii 

5 

6* 

+88 
+24 
—20 
+65 
—  3 

+  6 
—37 
—00 
+  8 
-61 

18  13.1 
14  43.4 
16  32.8 
18  12.0 
11  44.4 

—  285    8 
—10  34  44 

—  860    1 

—  7  15    7 
+  932  96 

+0.8437 
+0.0668 
—0.7418 
+0^18 
-<0.3260 

5602 
.6104 
.6142 
5145 
.6109 

—.2504 
—.0638 
—.0860 
—5542 

— J0009 

—6.6924 
-9.6064 
—95940 
-0.6228 
-9.6115 

.9613 
.9636 
.9579 
.9603 

4 
4 
4 
5 
6 

^OpiUMiU 

6  0pb»dUt 
c^Ophioflhi 
4  8ag]lterU 
r'Sdgiitarii 

5 
5 
5 

+38 
—  6 
—15 
+  2 
+42 

-18 
—66 
-82 
-60 
—22 

13  11i^ 

14  49.9 
16  42£ 

3  20.7 
0  27.7 

+ie  56  15 
—11  29  55 

—  942    1 
+  029  32 

—  8  14  28 

+4).3970 
-^.4018 
-05727 
-0.3166 
+03279 

.6107 
5101 
5091 
.6040 
5675 

+5881 
+.0063 
+.0139 
+5442 
+.1001 

-95236 
—9.6101 
—9.6068 
-9.6069 
—95903 

.9578 
.9606 
5612 
.9614 
5643 

6 
6 
6 
6 
6 

o  8ag:ittarii 
7r  Sofittarii 
/Sagittarii 

5 
4 
4 
3 
5 

+40 

+13 
—12 
+35 

-24 

-^ 
—53 
—90 
—33 

0  50JI 

1  55.3 
4  42.0 
6  46.9 

22    &8 

—  262  52 

—  150  14 
+  050    0 
+  260    3 

—  627  48 

+0i»80 
—1.1749 
-4)ia87 
—0.6937 
+00249 

5674 
5665 

5640 
5622 
5682 

+.1009 
+.1034 
+.1100 
+ai47 
+.1462 

—05690 
-^.5599 
—9.5724 
—95690 
—95359 

.9645 
5693 
.9673 
.9694 

smn 

7 
7 
7 
9 
10 

57  6agittMit 
^Capricor. 

dOAquarii 
jrAqoarii 

1* 

5 

+18 
+72 
—10 
—26 
+70 

—54 
+47 

-«) 
—14 

0  33.8 
16  46.9 
21  8&0 
14  43Ji 

8  45.7 

—  4    247 
+11  36  13 

—  744  28 
+  8    458 
+  1  35  52 

—0.2196 
+1.2880 
—0.7976 
-11285 
+04991 

5651 
.5609 
5466 
5175 

5098 

+.1518 
+.1773 
+.1840 
+.2210 
+.2277 

—95212 

—9.4961 
—9.4251 
—9.0972 
-«5347 

.9746 
.9775 
.9840 
.9966 
9.9964 

11 

11 
11 
12 
14 

BJI.C.  8162 

jrPisciiiiii 

9Pi0ciaiii 

^PJsdnm 

vPisciim 

+90 
+84 
+90 
+19 
+  6 

+38 
—  6 
+  4 
-^ 
—72 

922J5 
11  13B 
lliM.1 
16  26.0 

6  10.9 

+  1  80  52 
+  3  19    1 
+  829    2 
+  742  25 
—  837    7 

+15767 
•.H).64e6 
+0.8324 
—0.3991 
— Oj6263 

5036 

.5035 

.5023 

5042 

05144 

+J2269 

+iS69 
+i2287 
+J2169 
+.1891 

—7.9065 
+75427 
+7.8091 
+9.1115 
+9.4026 

0.0000 
.0000 
0.0000 
9.9963 
95657 
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£LEBCENT8  FOR  FACELITATINO  THE  CALCULATION  OF  0CCULTATI05S  OP 
PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  TEAR  1861. 


Not.  14 
15 
15 
16 
16 

16 
17 
17 
17 
17 

17 
17 
17 

18 
19 

19 
19 
19 
19 
90 

20 
21 
21 
21 
21 

22 
23 
23 
24 
25 

25 

26 

Dm.    3 

3 

3 

3 

3 
3 
3 

4 

4 
5 
5 
5 
6 

7 
8 
9 
9 
9 

11 
11 
13 
13 
13 


8tar>»Naine. 


101  Pisdam 
B.A.C.  782 
fi  Arietifl 
a  Arictis 
C  Arietis 

T>  Arietifl 
h  Pleiadum 
d  Pleiadum 
i;  Tauri 
/Pleiadum 

h  Fleiadiim 
32Taiiri 
33Tanri 
103  Tauri 
132  Tauri 

1  Geminor. 

2  Qcminor. 

3  Geminor. 
6  Geminor 
ft  Geminor. 

d  Geminor. 
S  Geminor. 

56  Geminor. 
63  Geminor. 
ff  Geminor. 

C  Cancri 
A  Leonii 
oLeonis 
zrLeonis 
/>'LeoniB 

/)*  Leonis 
tfLeonis 
B.A.C.  6343 
26  Sagittarit 
y*  Sagittarit 

^Saffittarii 
I  Sa^ttarii 
0  Sagittfirii 
7r  Sagittarii 
/Sagittaril 

57  Sagittarii 
B.A.C.  7097 
T*  Capricor. 
B.A.C.  7145 
30  Aquarii 

ar  Aquarii 
te  Pisdnm 
19  Piseinm 
0  Piscinm 
<f  Piscium 

17  Piscium 
101  Piscium 
ft  Arietifl 
47  Arietis 
t  Arietis 


Panlkb. 


North-  8oath> 


+76 
H-90 
+43 
+21 
+90 

+90 
—36 
—15 
—25 
—16 

—23 

+90 
+60 
+61 
+21 

+90 
+58 
+90 
+90 
+90 

+90 
—18 

+80 

—  9 
+90 

+46 
+90 
+34 
+26 
+90 

+19 
+86 
+57 
+66 
+49 

+47 
-34 
+20 

—  4 
+43 

+25 
+72 
0 
+73 
—12 

+84 
+90 
+90 
—46 

+28 

+13 

+88 
+48 
+65 
+24 


+  8 
—26 
—47 
+21 

+37 
-67 
-67 
—67 
-67 

—66 

+40 

—  6 
+  2 
—37 

+22 

—  4 
+23 
+33 
+39 

+16 
—68 
+  4 
-68 
+36 

—26 

+23 

■44 


—54 


-64 

—  6 

—  8 
+23 
-15 

-17 
—90 
—45 
—79 
—25 


—  4 
—83 

—  3 
—90 

—  4 
+  4 
+  3 
—84 
—53 

-66 

0 

—23 

—  7 
—43 


WMh- 

Ington 

Mein 

Timtof 

6' 


8  25:6 

13  46.0 
18    5.0 

2  18.6 

9  54.2 

12  55.8 
0    5.1 

0  46.3 

1  18.7 

2  6.1 

2    6.7 
5  44.9 

5  49.6 

14  28.8 
9    1.7 

15  55.0 

17  7.6 

18  28.2 

19  38.9 
0  29.8 

13  85.0 

2  45.2 

3  38.7 

6  18.5 

14  56.2 

3  16.8 

17  50.6 
22  19.9 

7  39.0 
14  29.6 

19  21.1 

3  12.8 

4  43.8 

6  0.1 

10  46.4 

11  8.2 

12  11.6 
14  53.6 

16  54.9 

7  43.7 

10  9.5 
4  49.5 

6  32.0 

7  4.8 

22  28.6 

16    6.6 

18  8.2 
4  375 

11  34.6 

23  4.3 

12  43.4 
14  58.1 

0  38.9 

8  19.3 
8  52.4 


At  WMUBgtoa  MMa  nme  of  GmOonetiia. 


h    m    • 
1  26  171 
+  3    1  24 
+  7  12  26 

—  8  49  24 

—  128  12 

+  127  38 
—11  44  38 
—11  4  47 
—10  33  28 

—  9  47  37 

—  9  47    1 

—  6  15  58 

—  6  11  25 
+  122  23 

—  4  42  36 

+  1  56  42 
+  3  649 
+  424  39 
+  6  32  59 
+10  14    1 

—  1  7  12 
+11  36  29 
—11  31  49 

—  8  57  20 

—  0  34  47 

+11  19 
+  0  39  31 
+  5    021 

—  968    7 

—  4    6    3 

+  086  4 
+  8  12  30 
+  3  4  31 
+  4  17  41 
+  8  52  21 

+  9  13  19 
+10  14  7 
—11  10  22 

—  9  13  51 
+  5    0  37 

+  720  58 
+  1  20  30 
+  259  27 
+  3  31    6 

—  6  21  53 

+10  44  25 
-11  58  53 

—  1  47  41 
+  4  57  53 

—  7  51  41 

+  4  42  57 
+  6  53  43 

—  8  26  11 
-10    7 

—  028    2 


+05487 
+0.7031 
+0.0498 
—0.3509 
+0.8634 

+1.0767 
—1.1698 
— 0.! 
—1.0590 
—0.9385 

—1.0294 
+1.0602 
+0.3183 
+0.3302 
—0.3451 

+0.7636 
+0.2898 
+0.7865 
+0.9437 
+1.0411 

+0.7367 
—0.9815 
+0.5751 
-0.8596 
+1.1117 

+0.0965 
+1.0566 
-0.1146 
— 0J2730 
+0.7197 

—0.3992 

+0.6685 

+0.5754 

+1. 

+04407 

+0.4066 
-1.0330 
—0.0867 
—0.5578 
+05673 

-0.0692 
+0.6691 
—0.6200 
+0.6950 
—0.9296 

+0.6786 
+0.8174 
+0.7943 
—1.3286 
-05412 

—0.5064 
+0.6613 
+0.1235 
+0.3907 
—05861 


y 


0.5154 
.6277 
.5295 
.5333 
.5365 

.5378 
.5423 
.5426 
.5427 
.5430 

.5490 
.5442 
.5442 
.5520 
.5530 

.5526 
5523 
5521 
5517 
5514 

5492 
5461 
5459 
5454 
5430 

5396 
5317 
5312 
.5310 
.5353 

5367 
5393 
5037 
.6016 
5972 

5972 
5965 
5943 


5780 

5762 
5582 
5564 
5311 


5145 
5061 
5047 
5041 
5047 

5133 
5138 
5286 
5320 
05325 


+.1665 
+.1487 
+.1423 
+.1291 
+.1160 

+.1106 
+.0899 
+.0685 
+.0874 
+.0859 

+.0859 
+.0786 
+.0785 
+.0097 
-.0307 

—.0458 
-iM64 
—.6616 
—.0541 
—.0646 

—.0917 
—.1177 
—.1195 
—.1242 
—.1401 

—.1608 
—5124 
-5168 


—5436 
—5444 

+.0875 
+.O905 
+.1026 

+.1034 
+.1061 
+.1128 
+.1177 
+.1497 

+1544 

+.1854 
+.1879 
+.1884 
+5240 

+5296 
+5294 
+5263 


+5182 

+.1875 
+.1851 
+.1406 
+.1286 
+.1275 


pia%    I  OM^ 


+9.3824  95870 
+9.4963  J9T7S 
+95219  5745 
+95501'  .9708 
+95150    .9715 


+95473 
+95038 
+9.6010 
+9.6008 
+9.6090 

+95044 
+95751 
+95878: 


5715 
5618 


J9618 
5G20 

5617 
5669 
5647 


+95107J   .9604  1 
+9.6180 


+9.6QS2  5615 

+95945  5636 

+95907,  5642 

+95643  5654 


+95721 
+95779 
+95464 
+95664 
+95092 


5674 

OCtZA 
JSnXM 

.9710 
5680 
5761 

+9.4914  51781 
+95533^  5989 
+95613^  5956 
+9J799  95950 
+8.1119^0.0000 

+8.0747,  OjOOOO 
—65923,95997 
—9.6088)  5680 
-9.6086  5609 
—95903    5643 


+75431 
+8.6771, 
+9.02661 
+9.1113 

+9.4026 
+9.3823 
+95819 
+95364 
+95601 


5867 
5870 
5745 
57Sr 
95708 
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EI.BMENTS  FOR  FACIUTATING  THE  OALCUI-ATION  OF  OCCULTATIONS  OF      || 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1861. 

1 

Limiting 

WMh- 

IWte. 

Star^  Nf**- 

!!•■■• 

4* 

North- 
ern. 

Sooth, 
•ra. 

Time  or 
6' 

IT 

r 

0.6362 

+.1144 

£^ 

J^ 

tew  13 

CArieCig 

4-98 

+2§ 

h    m 
16  27.8 

h   A    • 
+  656  59 

+0.9170 

+9.5450 

9.9715 

13 

T*  Arietis 

5 

+90 

+41 

19  2^.3 

+  9  48  42 

+1.1254 

.6372 

+.1090 

+9.5473 

.9712 

14 

6  Pleiadam 

4 

-32 

—67 

6  37.5 

—  3  24  44 

—1.1293 

.6425 

+.0885 

+9.6038 

.9618 

14 

B.A.C.  1155 

7 

4-39 

—24 

7    5.6 

—  2  57  38 

-0.0195 

.6426 

+.0879 

+9.5867 

.9649 

14 

d  Pleiadam 

5 

—12 

-€7 

7  18.8 

—  2  44  47 

—0.8898 

.6427 

+.0870 

+9.6010 

.9623 

14 

p  Pleiadam 

^ 

—23 

-67 

7  47.3 

—  2  17  14 

—1.0373 

USSd 

+.0864 

+9.6040 

.9618 

14 

ijTaori 

—22 

-67 

7  51.1 

—  2  13  34 

—1.0200 

.6427 

+.0863 

+9.6038 

.9618 

14 

28  Pleiadam 

7 

4-27 

-36 

8  16.3 

—  1  49    7 

—0.2286 

.6430 

+.0868 

+9.5918 

.9640 

14 

8  Pleiadam 

3 

—11 

-67 

8  32.5 

—  1  33  31 

—0.8754 

.5430 

+.0851 

+9.6024 

.9621 

14 

./Pleiadam 

-13 

-67 

8  38.3 

—  1  27  49 

-0.9003 

.6430 

+.0849 

+9.6030 

.9620 

14 

A  Pleiadam 

8 

—20 

--W 

8  38.9 

—  1  27  17 

-0.9908 

.5430 

+.0849 

+9.6044 

.9617 

14 

34  Pleiadam 

4-12 

-62 

8  54.7 

—  1  12    4 

—0.5003 

.6432 

+.0840 

+9^970 

.9631 

14 

B.A.C.  1189 

7 

4-90 

+44 

9    2.3 

—  1    441 

+1.1346 

.5433 

+.0837 

+9.5703 

.9677 

14 

40  Pleiadam 

n 

-2 

-66 

9  26.5 

—  0  41  15 

—0.7350 

.5434 

+.0830 

+9J6014 

.9623 

14 

32Taari 

6 

4-90 

+43 

12  16.5 

+  2    3  12 

+1.1133 

.5446 

+.0780 

+9.5750 

.9669 

14 

33  Taori 

6 

4-^8 

+  3 

12  21.3 

+  2    746 

4-0.3509 

.6446 

+.0777 

+95878 

.9647 

15 

103Tauri 

6 

4-61 

+  2 

20  51.1 

+  932    8 

+0.3275 

.6541 

+.0089 

+9j6107 

.9605 

16 

121  Taori 

6 

4-68 

+  6 

9  10J> 

—  2  33  47 

4-0.4160 

.5555 

—.0183 

+9.6084 

36109 

16 

132  Tauri 

5i 

4-18 

—40 

15  15.3 

+  3  18  34 

-0.3650 

.6560 

—.0318 

+9.6180 

.9589 

16 

1  Geminor. 

r 

4-90 

+20 

22    5.0 

+  9  54  11 

4-0.7359 

.6650 

-.0469 

+9-5966 

.9632 

17 

fi  Geminor. 

3 

4-90 

+36 

6  35.0 

—  5  53  21 

+1.0099 

.5561 

-.0658 

+9.5843 

.9654 

17 

d  Geminor. 

6 

4-90 

+11 

19  32.7 

+  6  37  49 

4-0.6598 

.6531 

—.0932 

+9.5721 

.9674 

18 

S  Geminor. 

^ 

—22 

-68 

8  35.3 

—  4  46    0 

—1.0337 

.6499 

—.1194 

+9.5779 

.9664 

18 

56  Geminor. 

5 

4-75 

'  0 

9  28.4 

—  364  43 

+0.5187 

.6497 

—.1212 

+9.5483 

.9710 

18 

63  Geminor. 

4 

—13 

-68 

12    6.7 

—  1  2142 

-0.9145 

.6490 

—.1258 

+9.5684 

.9680 

18 

g  Geminor. 
C  Cancri 

H 

4-90 

+31 

20  42.1 

+  656  30 

+1.0479 

JM6S 

—.1418 

+9.5091 

.9761 

19 

4- 

+42 

—29 

8  55.6 

—  5  14    7 

+0.0278 

.6428 

—.1624 

+9.4913 

.9781 

21 

0  LeoniB 

3} 

+29 

—49 

3  57.1 

—11  35    5 

-0.2024 

.6311 

—5170 

+9iM13 

.9926 

21 

n  Leonia 

5 

+21 

—69 

13  20.4 

—  2  29  21 

-0.3636 

.5297 

—.2247 

+9.1799 

.9950 

21 

16  Sextantis 

6 

+78 

—  9 

17  49.0 

+  150  52 

+0.5769 

.6293 

— i2281 

+9.0762 

.9969 

23 

36  Sextantis 

6 

+54 

—27 

11  34.0 

—  4  57  15 

+0.2386 

.5292 

— J2376 

+8.7483 

.9993 

22 

B.A.C.  3726 

6 

+90 

+10 

15    3.2 

—  1  34  33 

+0.9230 

.6293 

—.2387 

+8.4884 

.9998 

22 

55  Leonis 

6 

+90 

+  3 

16  45.5 

+  0    435 

+0.8128 

.6296 

— jeoi 

+8.4115 

9.9998 

22 

f^JjcoDia 

6 

4-83 

—  7 

20  38.9 

+  3  50  38 

+0.6396 

.5302 

— iMOl 

+8.1152 

0.0000 

23 

p^  Leonis 

5 

+14 

—70 

1  37.0 

+  739  28 

—0.4919 

.5300 

—.2408 

+8.0778 

0.0000 

23 

€  Leonis 

5 

+79 

—  9 

9  40.3 

—  7  32  28 

+0.5900 

.5330 

— JM12 

-8.5929 

tJmijaljT 

23 

B.A.C.  4006 

6 

+77 

—10 

19  39.0 

+  277 

+0.5809 

.5348 

— i»91 

— «.9010 

.9986 

25 

75  Virginis 

6 

+64 

—22 

18    3.7 

—  12    3 

+0.3356 

.6635 

— iJ048 

—9.4030 

.9856 

27 

42Libro 

H 

4 

+67 

+10 

21  21J2 

+  0  17  12 

+0.8664 

.6008 

—.1034 

-9.6984 

.9628 

28 

aScorpii 

—33 

—90 

4  57.5 

+  7  34  47 

—0.9725 

.6059 

—.0827 

—0JS778 

.9665 

28 

19  Scoipli 

H 

+* 

-36 

12  30.7 

—  9  11    1 

+0iy781 

.6001 

—.0596 

—9.6065 

.9613 

2B 

Q  Ophinchi 
22  Scorpit 

5 

—20 

—90 

14  21.9 

—  7  24  25 

—0.7321 

.6995 

—.0556  —9.5041 

.9636 

28 

5 

+65 

+  9 

16    2.6 

—  5  47  59 

+0.8468 

.6101 

-.0513 

-9.6228 

.9579 

28 

25Scorpii 
BA..C.  5709 

6 

+65 

+25 

22  11.5 

+  0    5  16 

+li)532 

.6115 

—.0334 

—9.6304 

.9563 

29 

6 

+49 

—10 

3    1.9 

+  4  43  23 

+0.6354 

£124 

—.0190 

— 9j6240 

.9577 

29 

26  0phiadii 

6 

+41 

-18 

3    6.2 

+  4  57  31 

+0.4302 

.6124 

—.0189 

-9.6223 

.9580 

29    d9  0phiii£hi 
29    dOphiachi 

8 

+  1 

—57 

9  42.3! +11    6  53 

-0iW64 

.6128 

—.0012 

—9.6116 

.9603 

4-42 

—14 

11    9^'  -11  29  39 

+0.4591 

0.6126 

+.0063 

-9.6286 

9.9578 

55 
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OCCULTATIONS  OF  PLAOTiTS  AKD  STAES  BY  THE  MOON,  VISIBLE  AT          | 

WASHINGTON,  D.  C^ 

DURING  THE  YEAE  1861. 

IMMBBSION. 

] 

EMERSION. 

4 

il 

1 

Date. 

Star's  Name. 

• 

1 

Wuhfaigloii.       1 

Angle 

from 

WaahingloB 

Angiafkmn    { 

i 

ffidaml 

tfean 

North 

Tfli^ 

Bldanal 

Mean 

North 

Ver- 

Si   1 

Tima. 

time. 

Point. 

tax. 

Tima. 

Tlina. 

Point 

tex. 

h     m, 

h   m 

o 

0 

h    m 

h    m 

o 

r 

Jan.       1 

»*  Leonis 
B.A.C.  5314 

5 

5    5 

10  18 

390 

169 

5  57 

11    9 

87 

37 

052 

6 

6 

12  43 

17  35 

198 

162 

13  26 

18  18 

124 

94 

0  42  1 

15 

X  Pisciam 

H 

245 

7    4 

353 

37 

332 

7  51 

72 

120 

0  47 

19 

26Arieds 

6 

4  28 

8  30 

265 

312 

545 

9  47 

131 

185 

1  17 

24 

a  Qeminor. 

4 

10  40 

14  22 

157 

214 

StarO'l 

Bonth  of    i£'B 

limb. 

24 

63Geminor. 

4 

13  35 

17  16 

938 

280 

14  22 

18    3        94 

142 

0  47 

Feb.      2 

B.A.C.  5197 

6^ 

13  10 

16  15 

339 

310 

StarlM 

north  of    C'b 

Umb. 

5 

B.A.C.6369t 

6 

13  12 

16    6 

292 

242 

14  12 

17    5 

69 

24 

1     0 

17 

40  Pleiadam 

'4 

342 

5  51 

225 

225 

4  30 

6  39 

163 

194 

0  48 

17 

36Tauri| 

11  16 

13  13 

211 

258 

11  42 

13  50 

150 

194 

026 

20 

B.A.C.  2238 

6 

10  33 

12  29 

276 

335 

11  30 

13  26 

45 

103 

0S7 

21 

85Geminor. 

^ 

13  28 

15  19 

279 

338 

14  13 

16    5 

38 

89 

0  45 

22 

54  Cancri 

6 

13    0 

14  48 

245 

300 

13  58 

15  46 

60 

113 

058 

Mar.      2 

a  Scorpii 

H 

14  10 

15  25 

207 

180 

15    1 

16  16 

125 

108 

0  51 

4 

I  Sagittariit 

3 

13  24 

14  32 

301 

253 

14  20 

15  28 

56 

13 

0  56 

16 

OTauri 

6 

7  12 

734 

238 

296 

8  11 

8  32 

131 

189 

0  58 

20 

9  Geminor. 

9    1 

9    7 

228 

276 

10  13 

10  19 

86 

l'^ 

1  12 

20 

63  Geminor. 

12  57 

13    2 

274 

328 

13  46 

13  52 

47 

98 

0  50 

21 

(/•  Cancri 

6 

14  33 

14  34 

203 

255 

15  10 

15  11 

112 

161 

0  37 

29 

B.A.C.  5S86t 

^ 

10  58 

10  28 

276 

228 

11  53 

11  23 

47 

5 

055 

April  15 

5  Geminor. 

6 

12  37 

11    0 

320 

12 

13    1 

11  24 

15 

64 

0  24 

17 

B.A.C.  2683t 

6 

14  46 

13    1 

314 

3 

15    8 

13  23 

6 

54 

0  22 

18 

54  Cancri 

6i 

11  10 

9  21 

302 

349 

11  43 

954 

358 

48 

0  33 

20 

36  Sextantis} 

? 

16  21 

14  24 

220 

271 

17  10 

15  33 

89 

139 

0  49 

May    12 

Mars 

10  53 

7  30 

257 

313 

11  55 

8  32 

78 

130 

1    2 

23 

B.A.C.  5286 

^ 

11  28 

722 

244 

199 

12  30 

824 

80 

42 

1    2 

25 

B.A.C.  ©17 

6 

19    7 

14  52 

12 

23 

Starl'^e 

north  of     ^'s 

limb. 

27 

o  Capricor. 

5 

19    8 

14  45 

240 

226 

19  56 

15  32 

171 

168 

0  48 

31 

B.A.C.  8152* 

el 

16  16 

11  37 

283 

233 

17  11 

12  32 

125 

74 

056 

Jane    13 

16  Sextantis* 

6 

16  40 

11  10 

194 

244 

17  12 

11  42 

117 

166 

0  32 

14 

55LeoniB 

6 

15  20 

9  47 

150 

199 

Star0'.9 

south  of    (T's 

limb. 

15 

B.  A.C.  40061 

6 

17    2 

11  24 

284 

334 

17  46 

12    8 

28 

79 

0  44 

July      2 

47  Arietifft 

6 

19  18 

12  33 

263 

217 

20    5 

13  20 

135 

85 

0  47 

'     17 

a  Scorpii 

n 

18  32 

10  48 

282 

309 

19  43 

11  59 

78 

116 

1  12 

19 

B.A.ae2i7 

16  19 

828 

4 

340 

Starl'.5 

north  of     C's 

Umb. 

21 

o  Capricor. 

H 

16  53 

854 

230 

192 

17  34 

935 

165 

134 

0  41 

21 

/r  Capricor. 

7 

22    8 

14    8 

243 

266 

22  48 

14  48 

176 

206 

0  40 

21 

(>  Capricor. 

5 

23    5 

15    5 

286 

319 

0  11 

16  11 

131 

174 

1     6 

21 

B.A.C.  7073 

6^ 

0    5 

16    5 

28 

70 

StarO'.O 

20  56 

norUi  of     (T's 

limb. 

25 

16  Piscium 

6 

19  47 

11  31 

319 

274 

12  42 

107 

69 

1  11 
0  42 

26 

45  Piscium 

6 

23  18 

14  58 

246 

225 

23  59 

15  39 

189 

182 

29 

M  Arietis 

5| 

21  31 

12  59 

311 

256 

22  33 

14    2 

98 

43 

1     3  » 

30 

9Tauri 

6^ 

0  30 

15  54 

8 

311 

048 

16  12 

36 

339 

0  18  : 

Aug.    13 

B.A.C.  5286 

6i 

16  41 

7  11 

298 

309 

17  46 

8  16 

46 

69 

1      6; 

24 

101  Pisciam 

6^ 

21  17 

11     3 

299 

246 

22  29 

12  15 

122 

73 

1  12 

Sept.   10 

25  Scorpii 

6 

19  38 

8  17 

320 

354 

20  25 

9    5 

45 

86 

0  48 

22 

47  Arietis 

6 

23  57 

11  48 

287 

234 

1  18 

13  10 

124 

82 

1  22 

23 

B.A.C.  1155 

7 

23  19 

11    7 

20 

322 

Star4'.7 

north  of    (T's 

limb. 

Oct       9 

24  Sagittariit 

6 

22    7 

8  52 

289 

330 

23  10 

9  56 

106 

153 

1    4 

10 

50  Sagittarii 

6 

18  50 

5  32 

321 

315 

20    3 

645 

78 

88 

1  12  1 

10 

B.A.C.  6671 

6 

21  53 

834 

328 

358 

22  52 

934 

79 

118 

059 

11 

B.A.C.  7043 

ei 

0    6 

10  43 

263 

304 

0  59 

11  36 

151 

198 

0S3 

15 

16  Piscium 

6^ 

23  33 

954 

272 

273 

0  43 

11    5 

161 

183 

1  10 
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OCCULTATIONS  OF  PLANETS  AND  STARS  BT  THS  MOON,  VISIBLE  AT 
WASHINGTON,  D.  C,  DURING  THE  YEAR  1861. 


Oct  16 
19 
22 
23 
23 

27 

Nov.  10 
14 
18 
19 


Dec 


3 

5 

5 

13 

14 

16 
18 
22 


45  Piscinm 
B.A.C.  782 
103  Taunt 

1  Qeminor. 
2G6iiUDor. 

oLeonis 
«  Aonarii 
101  Pisdom 
103  Taari 

2  Geminor. 

B.A.C.6343t 
B.A.C.7097 
B.A.C.  7145 
47  ArietiB 
33Taixri 

121Taim 
56  Gemioor. 
36  Sextantist 
55Leoiii8 


IMMXB8I0N. 


TlnM. 


6 

352 

6k 

19  44 

6^ 

?1  17 

5 

22  51 

6J 

23  33 

H 

335 

V 

0  22 

6 

22  36 

6 

625 

6J 

955 

6 

22  15 

6 

21  54 

^ 

1  8 

r 

0  33 

6 

6  21 

6 

1  7 

^ 

1  31 

^ 

344 

6 

10  41 

Men 
Time. 


h    m 

14    9 

550 

7  12 

8  41 
923 

13  9 

9  1 

7  0 

14  31 
17  57 

524 
4  55 

8  8 
7    2 

12  46 

724 
7  40 

9  37 
16  33 


Aagleftom 


K<Mrth 
Point.  I 


tex. 


207 
321 
346 
183 


285 
297 
313 
257 
306 

294 

296 
218 
300 
260 

267 

230 
256 

96 


254 
271 
302 
134 
232 

23S 

325 
264 
302 

4 

335 

317 
264 
250 
315 

210 

176 

206 

97 


EMEBSION. 


WuhlnftOB 


Sideml 
Time. 


h    m 
Star  0^.7 

20  33 

21  36 
Star3'i) 


North  I    Ter- 
Polnt      tex. 


h 

south  of    <^'8    limb, 
6  391      821      30 
730  I      29l    343 
south  of    <^'s    limb. 
28 


343 
172 

76 
150 


032 

10  22 

84 

425 

13  58 

36 

1  39 

10  18 

131 

23  55 

8  18 

111 

750 

15  57 

93 

10  37 

18  40 

25 

23  15 

625 

100 

23  8 

6  9 

121 

1  19 

820 

197 

159 

828 

109 

7  39 

14  4 

105 

2  19 

836 

106 

223 

833 

118 

4  38 

10  31 

60 

11  46 

17  39 

89i 

149 
155 
244 
82 
163 

49 


0  48 
0  19 

0  59 

0  50 

1  17 
1  19 
1  25 
0  43 


0 
14 
11 
26 

18 

12 

53 

54 

6 


NOTES. 

•  Whole  occoltation  below  the  horizon  of  Washington. 

t  Immersion  below  the  horizon  of  Washington. 

I  Emersion  below  the  horizon  of  Washington. 

The  Angla  of  PosUion,  tar  the  points  of  contact,  are  for  direct  vision^  and  are  reckoned  from  the 
Moon's  North  Point  and  from  its  Vertex  towards  Ae  West.  For  inverted  image^  add  180^  to  the  angles 
giTen. 
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WASHINGTON 

BfEAN  TIME. 

1 

JANUARY.                                                               1 

d      h     m     t 

d     b    m     ft 

I.     Shadow 

Ingress 

1    7  18 

I. 

Transit 

Egress    W. 

8  12  18 

I.     Transit 

Ingress 

1    8  11 

m. 

Shadow 

Ingress 

9    438 

I.     Shadow 

Egress    W. 

1    938 

n. 

Shadow 

Ingress 

9    5  47 

I.     Transit 

i^ress    W. 

1  10  31 

I. 

Eclipse 

Ksapp. 

9    6  29    4,7  1 

in.     Shadow 

Ingress 

2    040 

n. 

Tmnfflt 

Ingress 

9    7  17 

n.     Shadow 

Ingress 

2    3  14 

m. 

Transit 

Ingress 

9    735 

III.     Tranat 

Ingress 

2    4    9 

m. 

Shadow 

Egress 

9    8  21 

lU.     Shadow 

Egress 

2    423 

n. 

Shadow 

Egress    W. 

9    843 

I.     Eclipse 

Disapp. 

2    4  35  49.4 

I. 

Occult. 

Reapp.  W. 

9    9  31 

n.     Transit 

Ingress 

2    5    0 

n. 

Transit 

Egress    W. 

9  10  13 

II.     Shadow 

Egress 

2    6  10       " 

in. 

Transit 

Egress   W. 

9  11  17 

I,     Occult. 

Reapp. 

2    745 

I. 

l^iadow 

Ingress 

10    3  41 

HI.     Tranfflt 

Egress 

2    7  51 

I. 

Tranat 

Ingress 

10    4  24 

II.     Transit 

Egress 

2    7  56 

I. 

Shadow 

Egress 

10    6    1 

I.     Shadow 

Ingress 

3    1  47 

I. 

T^«Qfflt 

Egress 

10    6  44 

I.     Transit 

Ingress 

3    238 

n. 

Kclipse 

Disapp. 

11    0  27  27.8 

I.     Shadow 

Egress 

3    4    7 

I. 

EcUpse 

Disapp. 

11    0  57  35.3 

I.     Transit 

Egress 

3    4  58 

I. 

Occuk. 

Reapp. 

11    3  57 

IV.     Eclipse 

Disapp.  W. 

3  14  58  50.9 

n. 

Occult. 

Re^p. 

11    4  48 

IV.     Eclipse 

Reapp. 

3  19  45  21.3 

I. 

Shadow 

IngrecB 

11  22    9 

II.     Eclipse 

Disapp. 

3  21  51    9.6 

IV. 

Shadow 

Ingress 

11  22  20 

IV.     Occult. 

Disapp. 

3  22  51 

I. 

Trannt 

Ingress 

1122  50 

I.    Eclipse 

Disapp. 

3  23    4    8.0 

I. 

Shadow 

Egress 

12    029 

I.     Occult. 

Reapp. 

4    2  11 

I. 

Transit 

Egress    ^ 

12    1  10 

n.     Occult. 

Reapp. 

4    228 

IV. 

Shadow 

Egress 

12    3  16 

IV.     Occult. 

Reapp. 

4    342 

IV. 

Transit 

Ingress 

12    4  40 

I.     Shadow 

Ingress 

4  20  16 

IV. 

Transit 

Egress    W. 

12    9  31 

I.     Transit 

Ingress 

4  21    5 

m. 

Eclipse 

Diffl^. 

12  18  52    7,1 

I.     Shadow 

Egress 

4  22  35 

n. 

Shadow 

Ingress 

12  19    4 

I.     Transit 

Egress 

423  25 

I. 

Eclipse 

Disapp. 

12  19  25  44.9 

m.     Eclipse 

Disapp.  W. 

5  14  54  18.3 

n. 

Transit 

Ingress 

12  20  24 

II.     Shadow 

Ingress  W. 

5  16  31 

n. 

Shadow 

Egreaa 

1222    0 

I.     Eclipse 

Disapp.  W. 

5  17  32  26.2 

I. 

Occult. 

Reapp. 

12  22  23 

11.     Transit 

Ingress  W. 

5  18    8 

n. 

Transit 

Egress 

12  23  21 

n.     Shadow 

Egress 

5  19  27 

ni. 

Occult. 

Reapp. 

13    1  10 

I.     Occult. 

Reapp. 

5  20  38 

I. 

Shadow 

Ingress  W. 

13  16^ 

II.     Transit 

Egress 

5  21    4 

I. 

Tranfflt 

Ingress  W. 

13  17  17 

III.     Occult. 

Reapp. 

5  21  46 

I. 

Shadow 

Egress 

13  18  58 

I.     Shadow 

Ingress  W. 

6  14  44 

I. 

Tranfflt 

Egress 

13  19  37 

I.     Transit 

Ingress  W. 

6  15  31 

n. 

Eclipse 

Disapp.  W. 

14  13  45    6.3 

I.     Shadow 

Egress   W. 

6  17    4 

I. 

Eclipse 

Disapp.  W. 

14  13  54    4.9 

I.     Transit 

Egress    W. 

6  17  51 

I. 

Occult. 

Reapp.  W. 

14  16  49 

II.     Eclipse 

Disapp.  W. 

7  11    8  44.0 

n. 

Occult. 

Reapp.  W. 

14  17  57 

I.     Eclipse 

Disapp.  W. 

7  12    0  44.5 

I. 

Shadow 

Ingress  W. 

15  11    6 

I.     Occult. 

Reapp.  W. 

7  15    4 

I. 

Transit 

Ingress  W. 

15  11  43 

II.     Occult. 

Reapp.  W. 

7  15  38 

I. 

Shadow 

Egress   W. 

15  13  26           1 

I.     Shadow 

Ingress  W. 

8    9  13 

I. 

Transit 

Egress   W. 

15  14    3 

I.     Transit 

Ingress  W. 

8    9  58 

n. 

Shadow 

Ingress  W. 

16    8  20 

I.     Shadow 

Egress    W. 

8  11  32 

I. 

Eclipse 

Disapp.  W. 

16    8  22  26.6  ! 

I 
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WASHINGTON 

MEAN  TIWE. 

JANUARY. 

d     h     m     s 

d     h    m     8 

in.    Shadow 

Ingren  W. 

16    8  96 

n. 

Transit 

Egress   W. 

23  14  42 

n.     Transit 

Ingress  W. 

16    9  32 

m. 

Shadow 

Egress   W. 

23  16  18 

m.     Transit 

Ingress  W. 

16  10  57 

in. 

Transit 

Egress   W. 

23  18    0 

I.     Occalt. 

Beapp.  W. 

16  11  15 

I. 

Shadow 

Ingress  W. 

24    729 

n.     Shadow 

Egress   W. 

16  11  17 

I. 

Transit 

Ingress  W. 

24    7  53 

in.    Shadow 

.Egress   W. 

16  12  19 

I. 

l%adow 

Egress   W. 

24    949 

n.     Transit 

Egress  W. 

16  12  29 

I. 

Transit 

Egress   W. 

24  10  13 

in.    Transit 

Egteasr  W. 

16  14  40 

I. 

EcUpse 

Disapp. 

25    4  44  16.7 

I.    Shadow 

Ingress 

17    5  35 

n. 

EcUpse 

Disapp. 

25    5  40  26.6 

I.    Transit 

Ingress 

17    6    9 

I. 

Occult. 

Reapp.  W. 

25    7  25 

I.     Shadow 

i^ress 

17    7  55 

n. 

Occult. 

Beaf^.  W. 

25    922 

I.    Transit 

Egress   W. 

17    8  29 

I. 

Shadow. 

Ingress 

26    1  57 

I.    Eclipse 

Disapp. 

18    2  50  48.9 

I. 

Transit 

Ingress 

26    2  19 

n.    Eclipse 

Disapp. 

18    3    3  53,7 

I. 

Shadow 

Egress 

26    4  17 

I.    Occult. 

Beapp. 

18    5  41 

I. 

Transit 

Egress 

26    4  39 

n.     Occult. 

Reapp. 

18    7    6 

I. 

EcUpse 

Disapp. 

26  23  12  41.3 

I.    Shadow 

Ingress 

19    0    3 

n. 

Shadow 

Ingress 

27    0  11 

I.    Tranat 

Ingress 

19    0  35 

n. 

Tkwisit 

Ingress 

27    0  52 

I.    Shadow 

Egress 

19    2  23 

I. 

Occidl. 

Beapp. 

27    1  51 

I.    Transit 

Egress 

19    2  55 

m. 

EcUpse 

Disapp. 

27    2  47  36.6 

I.    EcUpse 

Disapp. 

19  21  19    9.9 

n. 

Shadow 

Egress 

27    3    7 

n.    Shadow 

Ingress 

19  21  37 

n. 

Transit 

Egress 

27    3  49 

n.    Transit 

Ingress 

19  22  39 

m. 

Occult. 

Beapp.  W. 

27    7  48 

m.    EcUpse 

Disapp. 

19  22  49  46.3 

I. 

Shadow 

Ingress 

272026           1 

I.    Occult. 

Beapp. 

20    0    7 

I. 

Transit 

Ingress 

27  20  45           1 

n.    Shadow 

Egress 

20    034 

I. 

Shadow 

Egress 

27  22  46 

n.    Transit 

Egress 

20    1  35 

I. 

Transit 

Egress 

27  23    5 

m.     Occult. 

Beapp. 

20    430 

IV. 

Shadow 

Ingress  W. 

28  16  18 

IV.    Eclipse 

Disapp.  W. 

20    8  58  36.2 

I. 

EcUpse 

Disapp.  W. 

28  17  41    4.9 

IV.     Occult. 

Bea^. 

20  18  28 

n. 

EcUpse 

Disapp. 

28  18  58  12.1 

I.    Shadow 

Ingress 

20  18  32 

IV. 

Transit 

Ingress 

28  19    7 

I.    Transit 

Ingress 

20  19    1 

I. 

Occult. 

Beapp. 

28  20  17 

I.    Shadow 

Egress 

20  20  52 

IV. 

I^iadow 

Egress 

28  21  14 

I.    Transit 

Egress 

20  21  21 

n. 

Occult. 

Beapp. 

28  22  30 

I.    EcUpse 

Disapp.  W. 

21  15  47  31.5 

IV. 

Transit 

Egress 

28  23  59 

U.    EcUpse 

IKsai^.  W. 

21  16  21  35.8 

L 

Shadow 

Ingress  W. 

29  14  54 

I.    Occult. 

Beapp. 

21  18  33 

I. 

Transit 

Ingress  W. 

29  15  11 

n.  Occult. 

Beapp. 

21  20  14 

I. 

Shadow 

Egress   W. 

29  17  14 

I.     Shadow 

Ingress  W. 

22  13    0 

I. 

Transit 

Egress   W. 

29  17  31 

I.    Tranfit 

Ingress  W. 

22  13  27 

I. 

EcUpse 

Disapp.  W. 

30  12    9  29.7 

I.    Shadow 

Egress   W. 

22  15  20 

n. 

Shadow 

Ingress  W. 

30  13  28 

I.    Transit 

Egress   W. 

22  15  47 

n. 

Transit 

Ingress  W. 

30  14    0 

I.    EcUpse 

Disapp.  W. 

23  10  15  54.5 

I. 

Occult 

Beapp.  W. 

30  14  43 

n.     Shadow 

Ingress  W. 

23  10  53 

H. 

Shadow 

Egress   W. 

30  16  24 

n.    Trannt 

Ingress  W. 

23  11  46 

m. 

Shadow 

Ingress  W. 

30  16  33 

111.    »iadow 

Ingress  W. 

23  12  34 

n. 

Transit 

Egress   W. 

30  16^ 

I.     Occult. 

Beapp.  W. 

23  12  59 

m. 

Transit 

Ingress  W. 

30  17  36 

n.    Shadow 

Egress   W. 

23  13  50 

m. 

Shadow 

Egress 

30  20  17 

III.    Transit 

Ingress  W. 

23  14  18 

in. 

Transit 

Egress 

30  21  17 
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WASHINGTON  MEAN  TIME. 

JANUARY. 

d     h     m 

d     h    m 

I.     Shadow 

Ingren  W. 

31    9  33 

I. 

Shadow 

Egre«    W. 

31  1143 

I.     Transit 

Ligress  W. 

31    9  37 

I. 

IVansit 

I^resi   W. 

31  11  57 

T 

PkuesoftkeEeUpieioftlieSali 

dUtei 

TIT 

for  aft  lETerting  Tekieope. 

"^ 

n. 

IV, 

\       L 
\ 

FEBR 

UARY. 

d     h    m     • 

d     h     m     ■      1 

I.    Eclipse 

Disapp. 

1    6  37  55.8 

I. 

Transit 

EgnMs 

5  19  15           ' 

U.    Eclipse 

Disapp.  W. 

1    8  17    5.6 

nr. 

Eclipse 

Disapp. 

6    356  33.3 

I.    Occult. 

Reapp.  W. 

19    8 

IV. 

Occult. 

Reapp.  W. 

6    6  41 

n.    Occult. 

Reapp.  W. 

1  11  38 

I. 

Eclipse 

Disapp.  W. 

6  14    3  130 

I.    Shadow 

Ingress 

3    353 

n. 

Shadow 

Ingress  W. 

6  16    1           ! 

I.    Transit 

Ingress 

3    4    8 

n. 

T^annt 

Ingress  W. 

6  16  11       ; 

I.    Shadow 

Egress 

3    6  13 

L 

Occult. 

Reapp.  W. 

6  16  36           , 

I.    Transit 

Egress 

3    633 

n. 

Shadow 

Egress 

6  18  56 

I.    Eclipse 

Disapp. 

3    1    630.9 

n. 

Transit 

E^reM 

6  19    7 

U.    Shadow 

Ingress 

3    344 

m. 

Shadow 

Ingress 

630  33 

U.    Tranirit 

Ingress 

3    3    5 

in. 

Transit 

Ingress 

630  52 

I.    Occult. 

Reapp. 

3    334 

m. 

Shadow 

Egre« 

7    0  15 

n.    Shadow 

Egress 

3    5  41 

m. 

Transit 

Egress 

7    038 

II.     Transit 

Egress 

3    6    1 

I. 

Shadow 

Ingress  W. 

7  11  17 

m.    EcUpse 

Disapp.  W. 

3    6  46    3.3 

I. 

lYaittit 

Ingress  W. 

7  U31 

m.    Occult. 

Reapp.  W. 

3  11    4 

I. 

Shadow 

Egre«  W. 

7  1337 

I.    Shadow 

Ingress 

333  30 

I. 

Transit 

Egress  W. 

7  13  41 

I.    Transit 

Ingress 

333  39 

I. 

Ectipee 

Disapp.  W. 

8    8  31  40.4  1 

I.     Shadow 

Egress 

4    040 

L 

Occult. 

Reapp.  W. 

8  10  51 

I.    Transit 

i^ress 

4    049 

n. 

Eclipse 

Disapp.  W. 

8  10  53  50.0 

I.    EcUpse 

Disapp. 

4  19  34  45.7 

n. 

Occult. 

Reapp.  W. 

8  13  58            1 

H.    Eclipse 

IMsapp. 

4  31  34  55.0 

I. 

Shadow 

Ingress 

9    546            1 

I.     Occult 

Reapp. 

433    0 

I. 

Transit 

Ingren 

9    547            ^ 

n.     Otcult. 

Reapp. 

5    045 

I. 

Shadow 

Egress   W. 

9    8    6 

L    Shadow 

Ingress  W. 

5  16  49 

I. 

Transit 

Egn»  W. 

9    8    7 

I.     Transit 

Ingress  W. 

5  16  55 

I. 

Occult. 

Ksapp. 

10    3  57 

I.     Shadow 

I^ress 

5  19    9 

n. 

Tranat 

Ingre« 

10    5  17            . 

J 
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WASHINGTON 

MEAN  TIME, 

FEBRUARY. 

d      h    m     s 

d     h    m      • 

II. 

Shadow 

Ingress 

10    5  18 

U. 

Shadow 

Egress    W. 

17  10  49 

I. 

Occult. 

Rcapp. 

10    5  17 

m. 

Occult. 

Disapp.  W. 

17  13  53 

n. 

Tranmt 

Egress   W. 

10    8  14 

ni. 

Eclipse 

Reapp. 

17  18  16  55.0 

n. 

Shadow 

Egress    TV. 

10    8  15 

I. 

Transit 

Ingress 

18    1  58 

m. 

Occult. 

Disapp.  W. 

10  10  37 

I. 

Shadow 

Ingress 

18    2    9 

m. 

Occult. 

Reapp.  W. 

10  14  19 

I. 

Transit 

Egress 

18    4  18 

I. 

Trannt 

Ingress 

11    0  13 

I. 

Shadow 

Egress 

18    4  29 

I. 

Shadow 

Ingress 

11    0  15 

I. 

Occult. 

Disapp. 

18  23    7 

I. 

Transit 

Egress 

11    2  34 

I. 

Eclipse 

Reapp. 

19    1  37  40.4 

I. 

Shadow 

Egress 

11    2  35 

n. 

Occult. 

Disapp. 

19    2  19 

I. 

Occult. 

Disapp. 

11  21  23 

n. 

Eclipse 

Reapp. 

19    5  41  38.0 

I. 

Occult. 

Reapp. 

11  23  43 

I. 

Transit 

Ingress 

19  20  24 

n. 

Occult. 

Disapp. 

12    0    4 

I. 
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Egress 
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14  20  10 
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I.    Shadow 
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14  22  25 
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16  17  39 
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II.    Transit 
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17  16  32 

I.     Occult. 

Disapp.  W. 

10    9  54 

n.     Shadow 

Ingress 

17  18  11 

I.     Eclipse 

Re^p.  W. 

10  12  51  47.1 

n.     Transit 

Egress- 

17  19  29 

n.     Transit 

Ingress  W. 

10  14  14 

n.     Shadow 
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n.     Shadow 

Ingress  W. 

10  15  36 

ni.     Occult. 

Disapp. 
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H.    Transit 
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10  17  10 
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n.    Shadow 
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m.    Eclipse 
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11    7  52 
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I.     Eclipse 
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19  14  22 
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Reapp*  W. 

11  13  19 

n.    Eclipse 
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19  16    9    1.8 

lY.    Eclipse 

Disapp.  W. 

11  15    0  56.6 

IV.     Transit 

Egress 

19  19  17 

IV.    Eclipse 

Reapp. 

11  19  44  39.8 

IV.     Shadow 

Ingress 

19  22  18 

L    OccuH. 

Disapp, 

12    4  21 

IV.     Shadow 

"EgceM 

20    3  12 

I.    EcUpse 

Beapp.  W. 

12    7  20  23.6 

I.     Transit 

Ingres* 

20    326 

H.     Occult. 

Disapp.  W. 

12    9  11 

I.     Shadow 

Ingress 

20    4  16 

H.    Eclipse 
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12  13  32  11.6 

I.     Transit 

1^88 

20    5  46 

I.    Trandt 
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I. 

Occult. 

fieapp. 

29    7    9 

I.     Shadow 

Ingress 

26  11  52 

I. 

Shadow 

Ingress 

30    0  48 

I.    Transit 

Ingress 

26  13    2 

I. 

Transit 

Ingress 

30    2    0 

I.    Shadow 

Egress    W. 

26*14  11 

I. 

Shadow 

Egress 

30    3    7 

I.     Transit 

Egress   W. 

26  15  19 

I. 

Tranat 

Egress 

30    4  17 

IV.    Transit 

Ingress   W. 

26  15  38 

n. 

Eclipse 

Disapp. 

30  10    7  40.0  1 

IV.     Transit 

Egress 

26  19    9 

n. 

Occult. 

Beapp.  W. 

30  15  19 

U.    Eclipse 

Disapp. 

26  20  50  33.8 

I. 

EcUpse 

Disapp. 

30  22  10  23.0 

H.    Occult. 

Beapp. 

27    1  59 

. 

T 

FkatttoftheEeUpwieftlieSitt 

ilUteiJ 

Tf  I 

Far  an  IiiTertiig  Tdeuope. 

=:^ 

n. 

3^ 

IV. 

d 

• 

r 

• 

DECEMBEB. 

d     h     m     ■ 

d     h    m 

I.     Occult 

Beapp. 

1     1  38 

I. 

Shadow 

Ingress 

1  19  17 

m.    Ecfipse 

Disapp. 

1    5  58  43.4 

I. 

Transit 

Ingress 

1  20  29 

m.    Eclipse 

Beapp. 

1    9  17    5.4 

I. 

Shadow 

Egress 

121  36 

m.    Occult. 

Disapp. 

1  10  48 

I. 

Tranfflt 

Egress 

122  46 

m.  Occult. 

Beapp.  W. 

1  14    8 

n. 

Shadow 

Ingress 

2    5  12 

58 
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WASHINGTON  MEAN  TIME. 

DECEMBER. 

d     h    m     • 

d     h    m      • 

n.     Transit 

Ingress 

3    7  38 

n. 

Shadow 

Egress 

9  10  39 

U.     Shadow 

Egress 

d    8    5 

n. 

Transit 

Egress  W. 

9  18    5 

n.     Transit 

Egress 

2  10  28 

I. 

Eclipse 

Disapp.  W. 

9  18  31  S7JSi 

I.    Eclipse 

Disapp-W. 

2  IC  38  43.5 

I. 

Occult. 

Reapp. 

922    1 

I.     Occult. 

Reapp. 

220    6 

I. 

Shadow 

Ingress  W. 

10  15  38 

I.     Shadow 

Ingress  W. 

3  13  45 

I. 

Transit 

Ingress  W. 

10  16  52 

I.    Transit 

Ingress  W. 

3  14  58 

I. 

Shadow 

Egress  W. 

10  17  57 

I.     Shadow 

Egress  W. 

3  16    4 

I. 

Transit 

Egress 

10  19    9 

I.    Transit 

I^ss  W. 

3  17  15 

n. 

Eclipse 

Disapp. 

11    1  58  33.1 

U.    Eclipse 

Disapp. 

3  23  24  29.7 

n. 

Occult. 

Reapp. 

11    7  14 

n.    Occult. 

Reapp. 

4    438 

I. 

Eclipse 

Disapp.  W. 

11  13    0  13.2 

I.    Eclipse 

Disapp. 

4  11    7    0.3 

I. 

Occult. 

Reapp.  W. 

11  16  30 

I.    Occult. 

Reapp.  W. 

4  14  35 

m. 

Shadow 

Ingress 

11  2335 

rv.    Eclipse 

Disapp.  W. 

4  15  17    5.7 

m. 

Shadow 

Egress 

12    3    3 

IV.    Eclipse 

Reapp. 

4  19    2  25.5 

nr. 

Transit 

Ingress 

12    4  39 

m.    Shadow 

Ingress 

4  19  38 

in. 

Transit 

Egress 

12    7  56 

III.    Shadow 

Egress 

4  23    7 

I. 

Shadow 

Ingress 

12  10    7 

m.    Transit 

Ingress 

5    036 

I. 

Transit 

Ingress 

12  11  20 

IV.     Occult. 

Disapp. 

5    2  58 

I. 

Shadow 

Egress 

12  12  25 

m.     Transit 

Egress 

5    3  56 

I. 

Transit 

Egress  W. 

12  13  37 

IV.     Occult. 

Reapp. 

5    6  18 

n. 

Shadow 

Ingress 

12  21    4 

I.     Shadow 

Ingress 

5    8  13 

IV. 

Shadow 

Ingress 

13  22  20 

I.    Tiansit 

Ingress 

5    926 

n. 

Transit 

Ingress 

122334           i 

I.     Shadow 

Egress 

5  10  32 

n. 

Shadow 

Egress 

12  23  66 

I.     Transit 

Jirgress 

5  11  43 

IV. 

Shadow 

Egress 

13    2  18           ' 

n.     Shadow 

Ingress  W. 

5  18  30 

n. 

Tranat 

Egress 

13    2  22 

H.    Transit 

Ingress 

520  57 

I. 

Eclipse 

Disapp. 

13    7  28  34.6 

n.     Shadow 

Egress 

5  21  22 

IV. 

Transit 

Ingress 

13  10  19 

II.     Transit 

Egress 

523  46 

I. 

Occult. 

Reapp. 

13  10  58 

I.     Eclipse 

Disapp. 

6    5  35  22i2 

IV. 

Transit 

Egress  W. 

13  13  28 

I.    Occult. 

Reapp. 

6    9    4 

I. 

Shadow 

Ingress 

14    4  35 

L     Shadow 

Ingress 

7    242 

I. 

Tran^t 

Ingress 

14    5  49 

I.     Transit 

Ingress 

7    355 

I. 

Shadow 

Egress 

14    6  53 

I.     Shadow 

Egress 

7    5    0 

I. 

Transit 

Egress 

14    8    6 

I.     Transit 

Egress 

7    6  12 

n. 

Eclipse 

Disapp.  W. 

14  15  15  51.0 

n.     Eclipse 

Disapp. 

7  12  41  41.5 

n. 

Occult. 

Reapp. 

14  20  32 

n.     Occult. 

Reapp.  W. 

7  17  56 

I. 

Eclipse 

Disapp. 

15    1  56  49.5 

I.    Eclipse 

Disapp. 

8    0    3  37.8 

I. 

Occult. 

Reapp. 

15    5  26 

I,     Occult. 

Reapp. 

8    333 

m. 

EcUpse 

Disapp.  W. 

15  13  54  29.8 

m.     Eclipse 

Disapp. 

8    9  56  24.9 

in. 

Eclipse 

Reapp.  W. 

15  17  11  B5J2 

m.     Eclipse 

Reapp.  W. 

8  13  14    9.3 

m. 

Occult. 

Disapp. 

15  18  55           j 

m.     Occult. 

Disapp.  W. 

8  14  53 

m. 

Occult. 

Reapp. 

15  22  11            ! 

m.     Occult. 

Reapp.  W. 

8  18  11 

I. 

Shadow 

Ingress 

15  23    3           1 

I.     Shadow 

Ingress 

8  21  10 

I. 

Transit 

Ingress 

16    0  17 

I.    Transit 

Ingress 

822  23 

I. 

Shadow 

Egress 

16    1  21 

I.    Shadow 

Egress 

823  29 

I. 

Transit 

Egress 

16    2  34 

I.    Transit 

Egress 

9    040 

n. 

Shadow 

Ingress 

16  10  21 

n.     Shadow 

Ingress 

9    7  47 

n. 

Trannt 

Ingress  W. 

16  12  28 

n.     Transit 

Ingress 

9  10  16 

n. 

Shadow 

Egit»W. 

16  13  13 

i 

I 

J 
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WASH1NGT0I5 

MEAN  TIME- 

DECEMBER. 

d      h     B     • 

d     h   m      I 

n. 

Tranait 

Egress    W. 

16  15  40 

I. 

Eclipse 

Disapp. 

23  22  18  17.0 

I. 

Eclipse 

Disapp. 

16  20  35    8.4 

I. 

Occult. 

Beapp. 

24    1  47 

I. 

Occult. 

Beapp. 

16  23  55 

L 

Shadow 

Ingress 

24  19  24 

I. 

Shadow 

Ingress  W. 

17  17  32 

I. 

Transit 

Ingress 

24  20  38 

I. 

Transit 

Ingress 

17  18  46 

I. 

Shadow 

Egress 

24  21  42 

L 

Shadow 

Egress 

17  19  50 

L 

Tranat 

Egress 

24  22  55 

I. 

Transit 

Egress 

17  21    3 

n. 

Eclipse 

Disapp. 

25    7    7    5.7 

n. 

Eclipse 

Disapp. 

18    4  32  44.9 

n. 

Occult. 

Beapp.   W. 

25  12  22 

n. 

Occult, 

Beapp. 

.18    9  49 

I. 

Eclipse 

Disapp.  W. 

25  16  46  32.1 

I. 

Eclipse 

Disapp.  W. 

18  14  53  23.8 

I. 

Occult. 

Beapp. 

25  20  15 

L 

Occult. 

Beapp.  W. 

18  18  23 

m. 

Shadow 

Ingress 

26    730 

in. 

Shadow 

Ingress 

19    3  32 

in. 

Shadow 

Egress 

26  10  57 

m. 

Shadow 

Egress 

19    7    0 

m. 

Transit 

Ingress  W. 

26  12  32 

m. 

Transit 

Ingress 

19    8  37 

I. 

Shadow 

Ingress  W. 

26  13  52 

m. 

Transit 

Egress 

19  11  53 

I. 

Transit 

Ingress  W. 

26  15    6 

I. 

Shadow 

Ingress 

19  12    0 

m. 

Transit 

Egress    W. 

26  15  47 

I. 

Transit 

Ingress  W. 

19  13  14 

I. 

Shadow 

Egress    W. 

26  16  10 

I. 

Shadow 

i^ress    W. 

19  14  18 

I. 

Transit 

Egress    W. 

26  17  23 

L 

Tranat 

Egress   W, 

19  15  31 

n. 

Shadow 

Ingress 

27    2  11 

n. 

Shadow 

Ingress 

19  23  38 

n. 

Transit 

Ingress 

27    4  41 

n. 

Tranat 

Ingress 

20    2  10 

n. 

Shadow 

Egress 

27    5    3 

n. 

Shadow 

Egress 

20    230 

n. 

Transit 

Egress 

27    7  28 

IL 

Transit 

Egress 

20    4  57 

L 

Eclipse 

Disapp. 

27  11  14  52.0 

I. 

Eclipse 

Disapp. 

20    9  21  44.1 

I. 

Occult. 

Beapp.  W. 

27  14  43 

I. 

Occult. 

Beapp.  W. 

20  12  51 

I. 

Shadow 

Ingress 

28    8  21 

I. 

Shadow 

Ingress 

21    6  28 

I. 

Transit 

Ingress 

28    934 

I. 

Tranfflt 

Ingress 

21    7  42 

I. 

Shadow 

Egress 

28  10  39 

I. 

Shadow 

Egress 

21    8  46 

I. 

Transit 

Egress 

28  11  51 

IV. 

Ecfipse 

Disapp. 

21    9  15  27.1 

n. 

Eclipse 

Disapp. 

28  20  24  37.1 

I. 

Transit 

Egress 

21    9  59 

n. 

Occult. 

Beapp. 

29    1  38 

IV. 

Eclipse 

Beapp.  W. 

21  12  54  24.7 

I. 

Eclipse 

Disapp. 

29    5  43    6.9 

u. 

Eclipse 

Disapp.  W. 

21  17  50    9.3 

I. 

Occult. 

Beapp. 

29    9  11 

IV. 

Occult 

Disapp. 

21  21  16 

IV. 

Shadow 

Ingress  W. 

29  16  19 

n. 

Occult. 

Beapp. 

21  23    6 

IV. 

Shadow 

Egress 

29  20  10 

IV. 

Occult. 

Beapp. 

22    0  13 

m. 

Eclipse 

Disapp. 

29  21  49  14.2 

I. 

Eclipse 

Disapp. 

22    3  49  58.8 

in. 

Eclipse 

Beapp. 

30    1    4  59.6 

I. 

Occult. 

Beapp. 

22    7  19 

in. 

Occuk. 

Disapp. 

30    2  43 

in. 

Eclipse 

Disapp.  W. 

22  17  51  56.2 

I. 

Shadow 

Ingress 

30    2  49 

ra. 

Eclipse 

Beapp. 

22  21    8  21.8 

I. 

Transit 

Ingress 

30    4    2 

ni. 

Occult. 

Disapp. 

22  22  51 

IV. 

Transit 

Ingress 

30    4  10 

I. 

I^adow 

Ingress 

23    0  56 

I. 

Shadow 

Egress 

30    5    7 

m. 

Occult. 

Beapp. 

23    2    6 

m. 

Occult. 

Beapp. 

30    5  56 

I. 

Transit 

Ingress 

23    2  10 

I. 

Transit 

Egress 

30    6  19 

I. 

Shadow 

Egress 

23    3  14 

IV. 

Transit 

Egress 

30    6  54 

I. 

Transit 

Egress 

23    427 

n. 

Shadow 

Ingress  W. 

30  15  28 

n. 

Shadow 

Ingress  W. 

23  12  55 

n. 

Transit 

Ingress  W. 

30  17  57 

n. 

Transit 

Ingress  W. 

23  15  25 

n. 

Shadow 

Egress   W. 

30  18  20 

n. 

Shadow 

Egress    W. 

23  15  47 

n. 

Transit 

Egress 

30  20  44 

n. 

Transit 

Egress  W. 

23  18  13 

I. 

Eclipse 

Disapp. 

31    0  11  24.9 
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WASfflNGTON  MEAN  TIME. 


DECEMBER. 


I.     Occult. 
I.     Shadow 


Reapp. 
Ingress 


d      h     m 

31    3  39 
31  21  17 


I.     Transit 
I.     Shadow 


Ingress 
Egress 


d   h   m 
31  92  30 

31  23  35 


Phaui  of  tke  Edipiei  of  the  Batellitei  tot  tn  IiTorting  Telescope. 


n. 


d 


ni. 


IV. 


d 


JUPITER'S  SATELLITES,  1861.  4^1 


WASHINGTON  MBAN  TIME  OF  GEOCENTRIC 

SUPERIOR 

CONJUNCTION. 

SATELLITE 

I. 

h     m 

h     m 

h     m 

h     m 

Jan.       2 

6  35.1 

March  19 

7  17.2 

June      3 

9  31.8 

Oct.     17 

18 13.5  ; 

4 

X    1.5 

21 

1  44.0 

5 

4     1.4 

19 

12  43.4    ' 

5 

19  27.9 

22 

20  10.7 

6 

22  30.9 

21 

7  13.3 

7 

13  54.2 

24 

14  37.8 

8 

17    0.6 

23 

1  43.1 

9 

8  20.6 

26 

9    4.8 

10 

11  30.3 

24 

20  12.9    1 

11 

2  47.0 

28 

3  32.8 

12 

6    0.0 

26 

14  42.6: 

12 

21  12.9 

29 

21  59.0 

14 

0  29.7 

28 

9  12.3 

14 

15  39.1 

31 

16  26.1 

15 

18  59.5 

30 

3  42.0    ! 

16 

10    5.2 

April    2 

10  53.4 

17 

13  295 

31 

22  11.6 

18 

4  31.3 

4 

5  20.8 

19 

7  595 

Nov.      2 

16  41.1 

19 

22  57.2 

5 

23  48.3 

21 

2  29.0 

4 

11  10.8 

21 

17  23iJ 

7 

18  15.8 

22 

20  58.9 

6 

5  405    1 

23 

11  49.2 

9 

12  43.4 

24 

15  28.8 

8 

0    9.7 

25 

6  15.1 

11 

7  11.0 

26 

9  58.8 

9 

18  39.1 

27 

0  41.0 

13 

1  38.9 

28 

4  28.7 

11 

13    8.5 

28 

19    6.7 

14 

20    6.6 

29 

22  58.8 

13 

7  37.8    i 

30 

13  32.6 

16 

14  34.6 

July      1 

17  28.8 

15 

2    75 

Feb.      1 

7  58.4 

18 

9    2.5 

3 

11  58.9 

16 

20  36.4    T 

3 

2  24.2 

20 

3  30.6 

5 

6  28.9 

18 

15    5.7 

4 

20  50.0 

21 

21  58.7 

7 

0  59.0 

20 

9  34.8 

6 

15  15.8 

23 

16  36.8 

8 

19  29.1 

22 

4    4.0 

8 

9  41.5 

25 

10  55.0 

10 

13  595 

23 

22  33.0    1 

10 

4    7.3 

27 

5  23.4 

12 

8  29.4 

25 

17    2.0    , 

11 

22  33.1 

28 

23  51.7 

14 

2  59.7 

27 

11  31.0    1 

13 

16  59.0 

30 

18  20.2 

15 

21  29.9 

29 

5  59.a 

15 

11  24.9 

May      2 

12  48.6 

17 

16    05 

Dec.      1 

0  28.7 

17 

5  40.8 

4 

7  17.2 

19 

10  30.4 

2 

18  57.5 

19 

0  16.7 

6 

1  45.9 

21 

5    0.7 

4 

13  26.3    1 

20 

18  42.7 

7 

20  14.6 

22 

23  31.0 

6 

7  55.0 

22 

13    8.8 

9 

14  43.3 

24 

18    1.3 

8 

2  23.6 

24 

7  34.8 

11 

9  125 

26 

12  31.5 

9 

20  525 

26 

2    0.8 

13 

3  41.1 

28 

7    1.9 

11 

15  20.7    1 

^ 

20  26.8 

14 

22  10.1 

30 

1  325 

13 

9  495    ; 

March   1 

14  53.0 

16 

16  39.0 

31 

20    2.6 

15 

4  17.5    1 

3 

9  19J2 

18 

11    85 

Oct.       1 

19  43.4 

16 

22  45.9 

5 

3  45.3 

20 

5  375 

3 

14  13.6 

18 

17  145 

6 

22  11.6 

22 

0    6.4 

5 

8  43.6 

20 

11  42.4    , 

8 

16  37.9 

23 

18  35.5 

7 

3  13.7 

22 

6  10.4 

10 

11    4.3 

25 

13    4.9 

8 

21  43.6 

24 

0  38.5    , 

12 

5  30.7 

27 

7  34.1 

10 

16  13.8 

25 

19    6.5 

13 

23  575 

29 

2    3.5 

12 

10  43.6 

27 

13  34.5 

15 

18  23.9 

30 

20  32.8 

14 

5  13.6 

29 

8    2.3 

17 

12  50.5 

Jnne      1 

15    2.4 

15 

23  43.5 

31 

2  30.1 

SATELLITE    ] 

[I. 

h    m 

h     m 

h     m 

h    m 

Jan.       4 

0  59.6 

Jan.    28 

21    1.5 

Feb.    22 

16  55.9 

March  19 

13    0.5 

7 

14    95 

Feb.      1 

10    9.8 

26 

6    3.6 

23 

2  12.1 

11 

3  19.4 

4 

23  16.8 

March  1 

19  12.5 

26 

15  23.3 

14 

16  285 

8 

12  24.9 

5 

8  20.9 

30 

4  35.9 

18 

5  37.6 

12 

1  32.0 

8 

21  30.6 

April     2 

17  485 

21 

18  45.5 

15 

14  405 

12 

10  39.8 

6 

7    1^ 

25 

7  54.2 

19 

3  47.5 

15 

23  50.3 

9 

90  15.1 
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WASHIKOTON  MEAJ^  TIME  OF  QEOCBNTRIC  SUFERIOB  CONJUNCTION. 


SATELLITE   II. 


h     m 

h     m 

April  13 

9  29.9 

Jaae     5 

17    2^ 

16 

22  44.6 

9 

6  23.8 

20 

12    0.3 

12 

19  45i2 

24 

1  16.1 

16 

9    6.9 

127 

14  32.8 

19 

22  28.8 

May      1 

3  49.5 

23 

11  50.9 

4 

17    7.2 

27 

1  13.3 

8 

6  25.0 

30 

14  35.8 

11 

19  43.6 

Jtdy      4 

3  58.5 

15 

9    2.3 

7 

17  21.3 

18 

22  21.6 

11 

6  44.3 

22 

11  41.0 

14 

20    7.3 

26 

1    1.0 

18 

9  30.5 

29 

14  21iJ 

21 

22  53.8 

June      2 

3  41.8 

July 

25 

29 

Oct. 

1 

4 

8 

11 

15 

18 

22 

26 

29 

Nov. 

2 

5 

9 

h    m 

12  16.7 

Nov.    12 

1  40.7 

16 

2  46.4 

19 

16    9.6 

23 

5  32.7 

27 

18  55.6 

30 

8  18.4 

Dec.      4 

21  40.9 

7 

11    3^ 

11 

0  25.6 

14 

13  47.5 

18 

3    9.3 

21 

16  30.8 

25 

5  52J2 

29 

1 

h  m 
19  13.2 

8  34.2 
21  54.5 
11  14.8 

0  345 

13  54.2 

3  ia.1 

16  32.0 

5  50.0 

19    8.0 

8  25.1 
21  42.2 

10  58.3 
0  145 


SATELLITE    III. 


Jan. 


Feb. 


5 
12 
20 
27 

3 


10 
17 
24 

March  3 
11 

18 


h  m 
19  54.9 
23  18.6 
2  38.9 
5  56.5 
9  12.8 

12  28.2 

15  44.4 

19    1.0 

22  19.9 

1  41.5 

5    6.6 


March  25 

April     1 

8 

15 


30 
May  7 
14 
21 
28 
Juno      4 


h  m 
8  36.3 
12  10.4 
15  49.4 
19  32.8 
23  20.6 

3  12.7 
7  9.0 
11  9.7 
15  13.9 
19  22.2 
23  33.1 


Jnne  12 
19 
26 

July  3 
10 


Oct. 


18 
25 
5 
12 
19 


h     m 

3  46.3 

8    2.0 

12  20.0 

16  40.5 

21    2.5 

1  26.4 

5  51.0 

2  15.4 

6  39.4 
11    1.7 


Oct. 

26 

Nov. 

2 

9 

17 

24 

Dec. 

1 

8 

15 

23 

30 

15  22.6 

19  41.8 
23  56.7 

4    9.8 
8  20.3 

12  28.1 

16  32J 

20  32.6 
0  285 
4  19.9 


SATELLITE    IV. 


h     m 

Jan.      4 

1  lesi 

20 

16    2.4 

Feb.      6 

6  14.8 

22 

20  21.4 

March  11 

10  51.5 

h     m 

March  28 

2    5.2 

April  13 

18  15.0 

30 

11  24.2 

May    17 

5  25.8 

Jane      3 

0  12.7 

June 

19 

July 

6 

23 

Oct. 

15 

h     m 

19  37.7 

Nov. 

1 

15  30.9 

18 

11  45.3 

Dec. 

5 

18  16.1 

21 

h     m 

14  14.4 

9  45.2 

4  38J2 

22  44.4 


Factors  by  which  oc*  and  t/  in  the  following  Table  must  be  maltiplied  to  obtain  the 
coordinates  x  and  y  for  any  time. 

j[?  =  the  inclination  of  the  northern  semi-minor,  axis  of  the  apparent  ellipse  to  the 
circle  of  declination;  -+-  East,  —  West. 

X  and  y  at  the  time  of  the  visible  phase  of  every  fourth  eclipse  for  the  I*,  of  every 
second  edipse  for  the  11^  and  of  every  eclipse  for  the  III*  and  IV"*  Satellites. 
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SATELLITE 

I. 

Date, 
1861. 

AT  OlOGBNTBIO  BUPXRIOB 
CWNJUNOnON. 

ATCTOiOf 
lOUPSB. 

IMe, 
1861. 

AT  GJSOCBNTRIC  SUPERIOR 
CONJUNCTION. 

AT  TIME  OF 
ECLIPSE. 

Faotor 
forx'. 

Factor 
tory. 

p- 

.«• 

9' 

Factor 
for*'. 

Factor 
for  3^. 

P- 

z. 

u 
+32 

y- 

Jan.       2 

1.133 

—0.191 

O        1 

+22     1.9 

-3g 

-{ 

June 

6 

0.906 

-0.110 

O        1 

+20  53.2 

II 

9 

1.152 

0.202 

21  55.6 

85 

14 

0.891 

0.116 

21     9J0 

31 

16 

1.167 

0.209 

21  46.9 

32 

21 

0.877 

0.123 

21  25.5 

30 

23 

1.179 

0.210 

21  36.2 

29 

28 

0.864 

0.131 

21  42.5 

29 

30 

1.187 

0.806 

21  24.1 

27 

July 

5 

0.853 

0.140 

21  59.7 

27 

Feb.      6 

1.191 

—0.200 

+21  10.9 

—24 

.^I 

12 

0.843 

-0.151 

+22  17.1 

+26 

^_l 

13 

1.191 

ai9d 

20  57.1 

+24 

19 

0.834 

0.162 

22  34.3 

24 

20 

1.186 

0.188 

20  43.1 

27 

26 

0.827 

0.172 

22  51.2 

+22 

2 

27 

1.177 

0.173 

20  29.7 

30 

Oct 

1 

0.825 

0.310 

24  52.6 

—21 

2 

Match  6 

1.165 

0.162 

20  17.2 

32 

8 

0.832 

0.328 

25     0.2 

23 

2 

13 

1.150 

—0.150 

+20    6.3 

+34 

_1 

15 

0.841 

—0.348 

+25     6.4 

—25 

—2 

21 

1.132 

0.139 

19  57.2 

35 

23 

0.850 

0.369 

25  11.4 

27 

2 

28 

1.113 

0.128 

19  50.4 

36 

1 

30 

0.861 

0.390 

25  15.6 

28 

2 

April    4 

1X)91 

0.120 

19  46.0 

87 

Nov. 

6 

0.874 

0.413 

25  19.1 

30 

2 

11 

1.069 

0.113 

19  44.3 

38 

13 

0.888 

0.436 

25  21.9 

31 

3 

18 

1.046 

—0.107 

+19  4S.2 

+38 

—1 

20 

0.903 

—0.459 

+25  24.0 

—32 

—3 

25 

1.023 

0.103 

19  48.7 

38 

27 

0.920 

0.483 

25  25.5 

33 

3 

Kay      2 

1.001 

0.101 

19  54.6 

38 

Dec. 

4 

0.939 

0.508 

25  26.5 

34 

3 

9 

0.980 

0.100 

20    2.7 

38 

11 

0.958 

0.533 

25  27.1 

35 

3 

1              ^^ 

0.960 

0.100 

90  12.9 

87 

18 

0.978 

0.559 

25  27.4 

36 

3 

1              23 

0.941 

—0.102 

+20  24.9 

+35 

—1 

25 

0.999 

—0.585 

+25  27.5 

—37 

—3 

1              80 

0.923 

—0.105 

+20  38.4 

+34 

—1 

SA 

TI 

]LL 

IT 

E 

II 

Pate, 
1861. 

AT  OEOCBNTRIO  SUPERIOR 
CONJUNCTION. 

AT  TIMB  OF 
KCLIP6B. 

Pate, 
1861. 

CONJUNCTION. 

AT  TIME  OF 
ECLIPSE. 

Factor 
ferx*. 

Factor 
fory. 

p- 

X. 

y- 

Factor 
for*'. 

0.901 

Factor 
fory*. 

p. 

u 
—0 

Jan.       4 

1.138 

—0.057 

o       / 
+22  15.5 

-4'i 

N 

Jane 

9 

—0.005 

O         f 

+21  12.5 

11 

1.156 

0.058 

22     7.7 

42 

16 

0.886 

0.013 

21  29.2 

40 

0 

18 

1.170 

0.059 

21  58.0 

38 

23 

0.872 

0.022 

21  46.6 

38 

0 

1              25 

1.181 

0.058 

21  46.6 

33 

30 

0.860 

0.032 

22    4.4 

35 

0 

Feb.      1 

1.188 

0.055 

21  33.9 

28 

•    ^ 

Jnly 

7 

0.849 

0.042 

22  22.4 

33 

1 

1                8 

1.191 

—0.048 

+21  20.2 

—23 

—1 

14 

0.839 

—0.053 

+22  40.4 

+30 

—1 

15 

1.190 

0.039 

21     6.0 

+2ft 

0 

21 

0.831 

0.064 

22  58.2 

28 

1 

22 

1.184 

0.030 

20  51.7 

31 

0 

29 

0.825 

0.076 

23  15.6 

+26 

1 

March  1 

1.174 

0.020 

20  38.1 

36 

0 

Oct 

1 

0.825 

0.208 

25  154 

—25 

2 

8 

1.161 

—0.011 

29  25.7 

40 

0 

8 

0.832 

0.227 

25  234 

28 

3 

15 

1.145 

—0.003 

+20  15.0 

+44 

—0 

15 

0.840 

—0.247 

+25  30.3 

—30 

—3 

23 

1.126 

+0.005 

20    6.3 

47 

0 

22 

0.849 

0.267 

25  35.9 

33 

3 

30 

1.106 

0.011 

20    0.1 

49 

0 

29 

0.860 

0.288 

25  40.6 

35 

3 

1  April    6 

1.084 

OJ016 

19  56.6 

50 

0 

Nov. 

5 

0.873 

0.309 

25  44.6 

37 

4 

i              13 

1X>62 

0.019 

19  55.7 

51 

0 

12 

0.887 

0.331 

25  47.8 

39 

4 

20 

1.039 

+0.021 

+  19  57.4 

+51 

—0 

19 

0.903 

—0.352 

+25  50.1 

—41 

—4 

27 

1.016 

0.022 

20     1.9 

51 

0 

27 

0.920 

0376 

25  51.8 

43 

4 

May     4 

0.994 

0.021 

20    8.9 

50 

0 

Dec 

4 

0.938 

0.399 

25  52.9 

45 

5 

11 

0.973 

0.018 

20  18.1 

49 

0 

11 

0.957 

0.422 

25  53.7 

47 

5 

18 

0.953 

0.014 

20  29.3 

47 

0 

18 

0.977 

0.445 

25  54.2 

48 

5 

26 

0.935 

+0.009 

+20  42.3 

+46 

—0 

25 

0.999 

—0.468 

+25  54.4 

—49 

—6 

Jane     2 

0.917 

+0.002 

+20  56.7 

+44 

—0 

1 

1 
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SATELLITE    III. 

AT  QSOGENTRIC  SUPSBIOB  OONJUNGTION. 

AT  TIMB  OF  BCLllWJL                        1 

IHito, 
1861. 

1 

BMppeuanet* 

Faefcor  for  z*. 

Factor  for  y*. 

1 

P* 

X. 

y. 

z. 

y. 

Jan.         5 
12 
20 
27 

Feb.        3 

1.143 
1.160 
1.173 
1.183 
1.189 

—0.140 
0.144 
0.145 
0.143 
0.139 

0       1 

+21  49.9 
21  43.3 
21  34.0 
21  22.3 
21     9.3 

-5^' 
52 
45 
38 

—  30 

-8- 
2 
2 
8 

—  2 

9 

a 

'  *   i 

10 
17 
24 
March     3 
11 

1.191 
1.189 
1.182 
1.170 
1.156 

—0.133 
0.126 
0.117 
0.107 
0.097 

-h20  55.5 
20  41.2 
20  27.1 
20  13.9 
SO     1.9 

+  29 
38 
46 
53 

—  8 

18 

25 

April       1 

8 

15 

1.140 
1.120 
1.098 
1.076 
1.054 

—0.088 
0.079 
0.070 
0.063 
0.058 

+19  51.9 
19  44X) 
19  38.6 
19  35.8 
19  35.8 

+  23 
27 
30 
82 

—  1 

1 

r 

I 

+  58 
63 
65 
67 
69 

1 

22 

SO 

May        7 

14 
21 

1.031 
1.009 
0.987 
0.966 
0.946 

—0.055 
0.053 
0.052 
0.053 
0.055 

+19  88.5 
19  43.6 

19  51.2 

20  1.0 
20  12.7 

+  33 
34 
34 
33 
32 

—  1 

1 
1 
1 
1 

+  70 
70 
69 
67 
65 

! 

28 
Jnne       4 
12 
19 
26 

0.928 
0.911 
0.895 
0.880 
0.867 

—0.058 
0.062 
0.067 
0.074 
0.081 

+20  26.1 
SO  40.9 

20  56.8 

21  13.7 
21  31.0 

+  30 
88 
25 
28 

+  19 

—  1 

1 
1 

1 

+  62 
59 
56 
53 

49 

*^    t 

Jnly        3 
10 
18 
25 

Oct.         6 

0.855 
0.845 
0.836 
0.828 
0.825 

—0.089 
0.098 
0.108 
0.118 
0.257 

+21  48.6 
22     6.5 
82  24.3 
22  41.7 
24  53.0 

—  33 

—  4 

+  46 
42 
38 
34 

"^    • 

12 

19 

26 

Nov.        2 

9 

0.835 
0.845 
0.856 
0.868 
0.882 

-0.276 
0.295 
0.315 
0.335 
0.356 

+85    0.0 
25     6.2 
85  11.7 
25  16.2 
25  19.6 

—  37 
41 
45 
49 
52 

—  5 
5 
5 
6 
6 

—  16 
19 
22 

—  5 

17 

24 

D6C.          1 

8 

15 

0.897 
0.913 
0.931 
0.950 
0.970 

—0.878 
0.400 
0.423 
0.446 
0.470 

+25  22.1 
25  23.9 
25  25.3 
25  26.1 
85  26.7 

—  65 
58 
61 
63 
65 

—  6 
7 
7 
8 
8 

—  85 
28 
30 
32 
S3 

—  7  ' 
7 

7  1 

8  ' 
8 

23 
SO 

0.991 
1.013 

—0^94 
— OJilS 

+85  27.1 
+85  27.2 

—  66 

—  66 

—  8 
—  9 

—  33 

—  83 

-  *  1 

—  9 
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SATELLITE    IV. 

IMa, 

AT  QSOGBNTRIO  SUPERIOR  CONJUNCTION.    1 

AT  TIME  OV  ECUPBB.                        11 

1861. 

Vtotorfiffx'. 

Itetorlbry'. 

1 

F» 

X. 

». 

X. 

». 

Jan. 

4 

1.139 

—0.115 

+2l'47'.0 

H 

—  89 

II 
—  4 

-48" 

-4" 

20 

1.174 

0.121 

21  25.9 

63 

4 

,  . 

Feb. 

6 

1191 

0.116 

20  56.4 

—  30 

4 

.  , 

,, 

22 

1.184 

0.102 

20  233 

,  . 

, 

+  48 

3 

Maxct 

11 

1.165 

0.083 

19  54.0 

+  86 

3 

77 

3 

28 

1.113 

—0.065 

+19  34.2 

+  59 

—  2 

+  98 

—  2 

April 

IS 

1.060 

0.052 

19  28.0 

71 

2 

108 

2 

30 

1.008 

0.045 

19  364 

74 

1 

109 

1 

May 

17 

0.956 

0.045 

19  57.8 

71 

1 

104 

1 

Jane 

8 

0.915 

0.051 

20  29.3 

63 

2 

94 

2 

19 

0.879 

—0.062 

-h2l     7.4 

+  51 

—  2 

+  81 

—  2 

Jnlj 

6 

0.851 

0.077 

21  48.6 

87 

3 

66 

8 

23 

0.830 

a096 

22  27.4 

•  +  28 

3 

+  50 

3 

Oct 

15 

0.841 

0.238 

24  57.0 

—  57 

8 

—  31 

8 

Nov. 

1 

0.866 

0.277 

25     9.1 

72 

9 

46 

9 

18 

0.899 

—0.319 

+25  16.6 

—  85 

—11 

—  59 

—11 

Dec. 

5 

0.941 

0.364 

25  20.5 

95 

12 

68 

12 

21 

0.988 

—0412 

+25  21.2 

—101 

-14, 

—  75 

—14 

SATELLITE    I. 

C 

oOri 

3INATES  IN  THE  MEAN  APPARENT  ELLXPSl 

S,  DESCRIBED  BY  THE          | 

SATELLITE,  AND  FOR  THE  MEAN  DISTAK 

CE  OF  JUl 

»ITER 

FROM  THE  SUN,  FOR  THE  TIME  (0  A 

FTER  GEO- 

CENTRIC  SUPERIOR  CONJUNCT 

ION. 

t 

xf 

f 

t 

x' 

y' 

t 

xf 

f 

h  m 

u 

+  6*6 

d    h  m 

u 

II 

d    h    m 

If 

u 

0 

0    0 

+     0.0 

0    5  20 

+  77.5 

+  4.7 

0  10  40 

+109.1 

—  0.1 

0 

0  20 

5.4 

6.6 

0    5  40 

81J 

4.4 

0  11     0 

109X) 

OA 

0 

0  40 

10.8 

6.6 

0    6     0 

84.7 

4.2 

0  U  20 

108.6 

0.7 

0 

I     0 

16.1 

6.6 

P     6  20 

88.0 

8.9 

0  11  40 

107.9 

1.0 

0 

1  20 

2\A 

6.5 

0     6  40 

91.1 

3.7 

0  12     0 

106.9 

1.3 

0 

1  40 

+  26.6 

-h  6.4 

0    7    0 

+  94i) 

+  3.4 

0  12  20 

+105.7 

—  1.7 

0 

2    0 

31.8 

6.3 

0    7  20 

96.6 

3.1 

0  12  40 

10#.2 

2J0 

0 

2  20 

36.9 

6.2 

0    7  40 

99X 

2.8 

0  13    0 

102.5 

2.8 

0 

2  40 

42.0 

6.1 

0    8    0 

lOl.l 

2.5 

0  13  20 

100.5 

2.6 

0 

3    0 

46.9 

6.0 

0    8  20 

1O3.0 

2.2 

0  13  40 

98.3 

2.9 

0 

3  20 

-i-  51.7 

-i-  5.8 

0    8  40 

+104.7 

+  1.9 

0  14    0 

+  95.8 

—  8.2 

0 

3  40 

56.4 

5.7 

0    9    0 

106.1 

1.6 

0  14  20 

93.1 

8.5 

0 

4     0 

60.9 

5.5 

0    9  20 

107.3 

1.3 

0  14  40 

90.2 

3.7 

0 

4  20 

65.3 

5.3 

0    9  40 

108.1 

0.9 

0  15     0 

87.1 

4.0 

0 

4  40 

69.5 

5.1 

0  10    0 

108.7 

0.6 

0  ]5  20 

83.7 

4.8 

0 

5     0 

-h  73.6 

-i-  4.9 

0  10  20 

+109.1 

+  0.8 

0  15  40 

+  80.1  i      —  4.5  || 

59 
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COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE. 

SATELLITE    I. 

t 

x' 

y 

t 

xf 

y' 

t 

xf 

y* 

d.    h.  m. 
0  16     0 

+  764 

-l7 

d.    h.  m. 
1      1  40 

—  66.6 

If 
—  5.2 

d.    h.  m. 
1   11     0 

-9?.6 

+  li) 

0  16  20 

72.5 

5.0 

1     2    0 

70.8 

5.0 

1   11  20 

95.1 

3.3 

0  16  40 

684 

5^ 

1     2  20 

74.8 

4.8 

1  11  40 

92.3 

3.5 

0  17     0 

64.1 

54 

1     2  40 

76.6 

4.6 

1  12    0 

89.3 

3.8 

0  17  20 

59.6 

5.5 

1     3    0 

S2Ji 

44 

1  12  20 

86.1 

4.1 

0  17  40 

-f-  65.0 

—  5.7 

1     3  20 

—  85.6 

—  4.1 

1  12  40 

—  82.7 

+  4.3 

0  18    0 

50.3 

5.9 

1     3  40 

88.9 

3.8 

1   13    0 

79.1 

4.6 

0  18  20 

45.5 

6.0 

1     4    0 

91.9 

8.6 

1  13  20 

75.3 

4.8 

0  18  40 

40.5 

6.1 

1     4  20 

94.7 

8.3 

1  18  40 

71.3 

5J) 

0  19    0 

35.5 

6.3 

1     4  40 

97.3 

3.0 

1  14    0 

67.1 

5.2 

0  19  20 

+  30.4 

—  64 

1     5    0 

^  99.6 

—  2.7 

1  14  20 

—  62.8 

+  54 

0  19  40 

25.2 

64 

1     5  20 

101.7 

24 

1  14  40 

5&8 

5.6 

0  20    0 

19.9 

6.5 

1     5  40 

103.5 

2.1 

1  15    0 

58.7 

5.8 

0  20  20 

14.6 

6.6 

1     6    0 

105.1 

1.8 

1  15  20 

49j0 

5.9 

0  20  40 

9.2 

6.6 

1     6  20 

1064 

1.5 

1  15  40 

44.1 

6.1 

0  21     0 

+     3.8 

—  6.6 

1     6  40 

—107.5 

—  1.2 

1  16    0 

—  39.1 

+  6^ 

0  21  20 

—     1.5 

6.6 

1     7     0 

108.8 

0.8 

1  16  20 

34i) 

&3 

0  21  40 

6.9 

6.6 

1     7  20 

108.8 

OJi 

1  16  40 

28.9 

64 

0  22    0 

\2Ji 
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b 

P 

Inoliiuitkmor 

I 

/' 

u 

u' 

a 

North«m 

TheBevmtkm 

TheEteTatton 

Buth'sLot^tadeftomBatom  1 

SidBIWl 

Outer 

Oater 

aomK^hior 

oTthoButii 

of  the  Sun 

oonntedonPlaMorHiiv        i 

Sme 

Major 

MbMc 

AadBtoClreto 

»bOT6  the 

abo?«th« 

ft«ntheRfa«'8Afl-            1 

Oh. 

Axie. 

AziB. 

fromNotta 
to  But 

PlMtoOf  tlM 

Biac. 

Plane  of  the 
Blng. 

ISqmtat, 

Hodeon 
Bd^tie. 

0 

4^'.90 

l08 

--5'' 4^.9 

^2^.9 

-7^4d.6 

216  47^.3 

173  31  ii 

SO 

44.14 

4.53 

5  50.2 

5  53.4 

7  28.2 

216    8.1 

172  52.1 

40 

44.93 

5.12 

5  55.9 

6  32.9 

7    9.8 

214  59.9 

171  44.0 

60 

45.09 

5.74 

6    2.6 

7  21.2 

6  51.3 

213  35.8 

170  20.0 

80 

44.59 

6,21 

6    8.8 

8    0.5 

6  32.7 

212  16.4 

169    0.9 

100 

43.56 

6.43 

6  13.3 

8  29.6 

6  14.1 

211  17.0 

168    1.4 

120 

42.19 

6.34 

6  14.8 

8  38.9 

5  55.5 

211    0.0 

167  44.5 

140 

40.71 

6.04 

6  13.7 

8  31.7 

&37.0 

211  10.6 

167  55.2 

160 

39.31 

5.54 

6  10.9 

8    6.2 

5  18.4 

211  46.3 

166  31.0 

180 

38.10 

4.91 

6    4.8 

7  23.8 

4  59.8 

213    3.5 

169  48.3  j 

200 

37.16 

4.20 

5  56.7 

6  29.0 

4  41.2 

214  46.5 

171  31.4 

220 

36.52 

3.44 

5  46.9 

5  24.4 

4  22.5 

216  44.9 

173  29.9 

240 

36.21 

2.70 

5  36.0 

4  16.3 

4    3.9 

218  54.7 

175  39.8 

260 

36.24 

2.47 

5  24.4 

3    6.6 

3  45.3 

221    7.8 

177  53.6  i 

280 

36.62 

1.28 

5  12.9 

2    0.0 

3  26.7 

223  16.6 

180     1.9  ' 

900 

37.31 

0.66 

5    2.2 

1    1.0 

3    8.1 

225  14.2 

181  S9.6  • 

320 

38.32 

0.15 

4  53.1 

0  13.3 

2  49.5 

226  50.8 

183  36.3  ' 

325 

38.62 

0.04 

4  51.J 

--0    4.0 

2  44.8 

227  11.2 

183  56.7 

330 

38.93 

0.05 

4  49.4 

-hO    4.5 

2  40.1 

227  29.5 

184  15.0 

335 

39.25 

014 

4  47.9 

0    1.9 

2  35.5 

227  44.7 

184  30^ 

340 

39.59 

0.21 

4  46.5 

0  18.0 

2  30.8 

228    0.3 

184  45.9 

360 

41.01 

0.25 

4  44.4 

0  26.8 

2  12.2 

228  22.3 

185    8.0 

366 

41.45 

0.36 

-4  43.0 

-fO30.2 

—2    7.2 

228  37.3 

185  33.0 

Fa 

ictor  which  b  to  be  multiplied  by  a  and  h  to  obtain  the  axes  of 

1 

The  inner  ellipse  of  the  outer  Ring        »«  0.8801    1(^.  Fac 

^r»  9.9445 

The  outer  ellipse  of  the  inner  Ring        ->  0.8599           '' 

-=95344 

The  inner  ellipse  of  the  inner  Ring        »  0.6650            '' 

»9.83d8 

The  inner  ellipse  of  Bond's  dusky  Bing  »  0.5486           «' 

«  9.7392 

themorioathcm 

THE  APPARENT  DISCS  OF    VENUS  AN! 

3  MARS. 

The  TerMd  Sinei  of  their  Dlnminated  Portioiu,  divided  by  their  Apparent  Diametert.            J 

1861. 

Vtniu. 

Man. 

1861. 

Tenm. 

Man. 

Jam 

aary      15 

0.880 

0.886 

July           15 

0.952 

0.995    i 

Feb 

ruary    15 

0.932 

0.908 

August       15 

0.896 

1.000 

Mai 

t^h        15 

0.969 

0.930 

September  15 

0.824 

0.999 

Api 

il          15 

0.993 

0.952 

October      15 

0.741 

0.963 

Ma] 

r         15 

1.000 

0.970 

November  15 

0.637 

0:960    i 

Jun 

B           15              0.986 

0.988 

December  15 

0.507 

0.963    ' 

PHENOMENA,   1861. 
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WASHINGTON  MEAN  TIME. 


PLANETABY  CONSTELLATIONS. 


d  h  m 

Jan.   1  2  36 

1  13  40 

8  0  31 

9  8  40 

10 

11  17  45 

15  18  21 

16  22  15 

17  17  21 

21  16  44 

27  6  40 

28  750 

30  17  18 

Feb.   1  3  45 

2  1  30 

7  2  51 

923  48 

10  0  33 

12  3  36 

13  19  52 

14  21  10 

18  1  15 

20  238 

23  11  6 

24  0  5 

24  14  22 

24  17  24 

25  23  25 

26  23  18 

Maich  5  11  34 

7  1  22 

8  858 

9  13  49 

11  12  18 

11  12  58 

15  9  4 

15  17  53 

17  9  27 

18  23  11 

19  21  40 

21  13  51 

22  17  19 

2322  4 

27  19  55 

30  12.54 

30  21  57 

April  7  8  13 

720  27 

9  1  21 

&  17  1 

6  h€. H -4-6  18 

6  9  C 9+4    7 

<J  5  C 5+034 

O  EcEpsed,  invis.  at  Wadi. 

U  in  Aphelion. 

i  mC tM— 644 

6  i<L  i ^-539 

^inQ 
6  ^€ 6— '^^ 

<j:vc :»  +  4  8 

6  h€ n+6  13 

<J  S  O  Sop. 

U  greatest  Hel.  Lat.  S. 

<J  9  C 9-032 

<JSC «-5  12 

i^a tj;  — 640 

^  stationary. 

6^€ 1-339 

y  inQ 
<$iC :{f  +  3  51 

6  h€ U  +6    5 

{}  in  Perihelion, 
a  ^O 

9  greatest  elai%.  E.  18    6 

§  stationary. 

\}  greatest  Hd.  I^it.  N. 

9  in  AphelioB. 
,J  9  <C     ....  9— 510 

6^f<i &  — 636 

<J5<C 5^-1  11 

6  g  OInC 

<J  |C ^-324 

0  enters  Y>  ipnBg  b^ins. 

<J  S  9 5+4    1 

62t€ ^+345 

,J  llC  .....  IH-6    0 
^  8t&tionaiy. 

9  greatest  Hel.  Lat.  S. 

6   ^  <L §—638 

<J  m<C Ur  — 6  39 

<J  9  <C 9 —6  56 

^  in  Aphelion. 


April 


May 


June 


July 


d     h    m 

12    2    0 

12  10    2 

13  12  45 
13  17  22 
17  10  15 


19 

20 

30 

4 

5 


1  21 
5  56 
3  0 
652 
428 


722  54 

8  254 

9  8    1 

10  22  28 

11  1  44 

12  6  33 

16  11  12 

17  13  34 
19  2  52 
21  10  48 

23  13    0 

23  16  40 

24  13  2 
26  4  48 
26  11  11 


28 

1 
2 


0  41 

13  38 

254 

0  40 

11    9 


8  12  39 

9  14  4 
923  58 

12  23  15 

13  21  37 

15  1  7 
20  18  27 
22  10  50 
24  12  28 
26  12    9 

28  17  52 

28  20  56 

2  19  24 

4  21  37 

6  16  18 

7 

7  16  57 

8  8  17 
8  17  22 
8  17  50 


b  greatest  ebng.W.  27  3SI 

jl  stationary. 

<J  ^<C ^-2  17 

6  &€ ^-3    5 

6  i& ^+1    0 

6^€ JJf -4-352 

6h<C h+^    4 

$  greatest  Hel.  Lat.  S. 
b  stationary. 

6^C t|?-649 

(J  fi  <C S-655 

6  9  C 9-459 

<J  9  O  Sup. 

6&€ $-2  51 


I 


c 


|: 


033 


i^c J8r4.4i2 

6  h€ yi+6u 

<J   5  O  Sup. 

D  h  O 

b  in  Peribelion. 

6  5.9  • 5+1   0 

9  in  Q 

<J  5  6 5+113 


9+0  5 

tp  — 7    3 


6  9  S  ■  ■ 

i  SO 

»  greatest  Hel.  Lat.  N. 
6  &€ d-243 


6  9  <C 

«J  5<c 


I 


9—13 

4- 1  41 

1  16 

4  36 


I 


6hC 11+625 

<J  5  ^ 5+0.34 

O  enters  sSt  summer  dm^uis. 

5  greatest  eloiu.  E  25  27 
55i?5 

9  in  Perihelion. 
<JtJ?<C tiJ-711 

O  in  Apogee. 
6  ^€ $-236 

Q  in  Aphelion. 

O  Eclipsed,  invis.  at  Wash, 
b  stationary. 

<$  9  ^ 

6  i<C 

<J  9  C 


9  -1-0  14 
9+320 
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PHENOMENA,    1861. 


WASHINGTON  MEAN  TIME. 


July 


Aug. 


Sept. 


PLANETARY  COIJSTELLATIONS. 


d  h  m 

8  21  28 
10  4  17 

10  13  51 

11  7  17 
11  10  22 

20  16  54 
22  0  52 
22  327 

26  4  53 

27  2  11 

31  14  52 
16  7 

1  8  29 
4  10  59 

6  10  45 

7  7  10 
7  12  58 
7  19  29 
7  20  3 

10  8  15 

15  2  8 
19  15  57 
22  11  49 

25  14  15 

26  14  1 

28  18  35 

29  23  55 

30  10  37 
1  19  1 
1  22  15 


2 
2 

4 
4 
4 


6  52 
8  11 
239 
3  59 
528 


Oct. 


4  9  54 

4  10  14 

4  12  35 

4  19  27 

6  15  38 

8  835 
11  7  48 
14  18  17 
18  17  32 

21  3  52 

22  8  40 
22  11  24 
22  13  52 
25  2  40 

1  23  15 


<J  5  <C 5  — 0  5^ 

(J  B  9 »-448 

611C ^-^5    0 

6\<L 1^-^633 

6  ^  i S-450 

9  greatest  Hel.  Lat.  N. 
$  greatest  Hel.  Lat.  N. 
6  §  O  In£ 

§  greatest  Hel.  Lat.  S. 

6  9  Jll 94-037 

^  stationary. 

6  ^C ^-228 

<J   S  C »-l  44 

6  S<L ^+442 

6  JlliL ^4-5  21 

6  9  h        •  .  •  9-020 

6h<L li  4-639 

6  9  <L ?_+6  20 

§  greatest  elong.W.  18  49 

8  in  [^rihelion. 

<j$c w-7  2 

^  in  Aphelion. 

6  SO 

<$  S  C 6  -»  14 

U  greatest  Hel.  Lat.  N. 

6  ^   $ g+042 

6  ^% 5+053 

6$V^ ^+0  10 

<J  ^C ^-t-555 

<J  »  O  Sup. 

<$  S  C S+644 

<J  h<C 114-648 

6  \ih «-0    4 

6  hO 

6  9  € 9+553 

a  SO 

6^\ <y— 043 

9»Q 
<J  ^C tj;  — 6  57 

S  BtatioDaiy. 

O  enters  £:,  autumn  bemns. 
BintJ 

*WO 

<J  ^C A-158 

<$  $C ^+6    6 


Oct. 


Nov. 


Dec. 


d  h  m 

2  2  31 

2  15  34 

2  20  52 

5  2  17 

6  729 

15  22  21 

19  0  37 

20  9  1 

22  820 

23  1  25 

24  23  24 

29  18  21 

29  19  0 

31  13  12 

3123  8 

8  324 

5  1  17 

10  14  47 

11  -  - 

11  1  24 

11  14  18 

12  3  15 

15  15  12 

18  12  27 

20  15  55 

22  23  - 

25  23  11 

26  7  18 

26  11  30 

28  17  22 

29  4  46 

30  1  51 

422  25 

5  17  41 

9  932 

13  14  28 

15  16  37 

15  17  52 

16  -  - 

17  16  1 

19  10  40 

19  23  40 

21  2  27 

23  15  54 

23  22  50 

27  19  35 

29  14  48 

30  -  - 

30  8  10 

31  9  52 

6  yid h -i-7  i 

U  in  Ap]ielion. 

6  iC ^+629 

,J  5  <C 5+3  12 

6  9  € 9+8  31 

,J  tpC tp— 6S9 

9  in  ApbeUon. 

H  gveatert  ekmg.  E.  34  12 
6^<L 0-146 

5  greatest  Hel.  I^  S. 

6Vh jy-OSB 

6h<i H+ya 

<j:jfc :^+6  3i 

6  iC ^+6  18 

5  stationary. 

6  H  C g  +05B 

,$  9  <C 9-144 

9  greatest  Hd.  Lat.  S. 
Transit  of  Q,  invis.  at  Wash. 

i^€ t|;— 6  55 

\i  in  Perihelion. 
6  ^€ $-143 

5  stationary. 

Disapp.  of  Satom's  Ring. 

b  greatest  Hel.  Lat.  N. 

6h€ h+743 

6  2f<i ^+6  53 

$  greatest ekmgTw.  20  10 

i  i<L ^+525 

6  H  € S+6    9 

<5  9  C 9— S    5 

<J^<C tp  — 7  16 

n  iiO 

<J  $<C $—149 

9  neatest  elong.  E.  47  16 
C  EcCpsed,  vis.  at  Waali. 

tinO 
O 
enters  "Vf ,  irinter  bwiiis. 

6  h<C 11+7S7 

<J.yC 3f  +  7   7 

6  i€ ^+355 

§  in  Aphelion. 

0  Eclipsed,  vis.  at  Wadi. 
«J  S  C 9  —059 

0  in  Perigee. 


LATITUDES    AND    LONGITUDES    OF    THE    PRINCIPAL 

OBSERVATORIES. 


Ibo N.  Lat  60'  26'  56".8  ±  0".ll.    Akgelander,  OU.  Attron.^  L  p.  xxi. 

Long.  E.  from  Paris,  1"  19»  47*.8.    Aitr.  Nachr.,  IX.  264. 

This  Observatory  was  abandoned,  and  the  instruments  transferred, 
together  with  the  University  of  Finland,  to  Helsingfors,  in  consequence 
of  the  great  fire  of  1827,-  by  which  the  UniTerBitj  buildings,  library, 
^cc  were  destroyed. 

Altaiy. .    .    .    .    N.  Lat.  42**  89'  60"  ±  2".  )  Gk)ULi>,^lj«r.  Jbumo^ 

Long.  E.  from  Washington,  0*-  18*  12".6  ±  0*.2.  >      V.  144. 

Alton N.  LaU  bZ""  82'  45".27.     Qajj^s^  Bestimmung  de^  Breiten-Dhlenchiedes 

xwischen  den  Stemwctrien  von  GoUingen  vnd  AUonOy  p.  71.  Li  the 
edition,  of  SoHUMAOHtit's  BiUfstafeln^  published  by  Wabnstobff, 
Altona,  1845,  the  latitude  of  Altona  is  given,  p.  114,  as  +58"*  82'  45".7. 
Long.  E.  fiom  Greenwich,  O"*  89"  46M51  ±  0'.042.  Struve,  Expid. 
Chronomet.  executie  in  1844,  enire  A&ana  ei  Greenwich^  p.  206. 

All  Alter*       .    .    N.  Lat  42*»  16'  48".    Bbunnow,  Astr.  Joumcd,  V.  112. 

Long.  W.  from  Washington,  O*"  26"  41'.0.  Bbunkow,  Astr.  Journal^  V. 
145. 

AflMBI.  ....    N.  Lat  87^  58'  20"  ±  1".    Boxtbis,  Asir.  ITcuAr^  XXXIH.  197. 

Long.  E.  from  Paris,  l"*  25'»  84".28  ±  V.  Ergmzungt-Heft  zu  dm  Aitr. 
Ifachr.y  1849,  p.  151.  This  longitude  was  obtained  from  moon-culmi- 
nating stars  observed  on  ten  nights  at  Athens  and  Hamburg.  The 
result  of  a  series  observed  at  Athens  and  Copenhagen  gave  the  longi- 
tude of  Athens  6'.84  farther  East,  but  this  series  was  rejected.  Ibid^ 
pp.  150, 151,  158.  Diminishing  the  E.  longitude  of  Hamburg  in  con- 
formity with  Stbuye's  chronometric  determination,  we  have  for  the 
longitude  of  the  meridian-circle  1*»  25"  88'.78  ±  V. 

The  centre  of  the  Observatory  is  0'.19  W.  from  the  meridian-circle, 
Erg.'Heft  z.  d.  Aitr.  Nackr.,  p.  152. 

Beriil.  .    .    .    .    N.  Lat  52^*  80'  16".68  ±  0".2.    Encke,  J<fr.  JTocAr.,  XXm.  872. 
For  the  Longitude  of  the  centre  of  the  Observatory,  we  have 

Berlin  E.  from  Altona,         0**  18  48.78  ±  0.08  BerlAsir.  Jahrb^  1889, 
Altona  E.  from  Greenwich,  0  89  46.15  [p..275. 

Berlin         «  «  0  58.84.98 

eo 
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THE  PRINCIPAL  OBSERVATORIES. 


Bilk. 


Bonn. 


Bndu. 


Bnuttli. 


Cambiidge  (Ens*). 


Gimbridge  (Han.). 


The  old  Obserratorj  was  sitiiated  (X  56".72  North  (AHL  AUr.  Jakrh^ 
1839,  p.  242;  Astr.  Nachr.,  XXHI.  870),  and  0'.39  West  (/KA,  pp. 
261,  265),  of  the  new  one.  Hence  we  have  for  the  old  Berlin  Ob- 
servatory, 

N.  Lat.  62*  31'  13".4. 

Long.  E.  from  Greenwich,  0**  53*  34*.54. 


N.  Lat  51*  12'  25".     Astr.  Nachr.,  XXVH.  300. 
Long.  W.  from  Berlin,  O"*  26"  30*.     Ihid. 


N.  Lat.  50*  43'  45".0.  |  Orally  oommnnicated  hy  Prot  Abge- 

Long.  E.  from  Paris,  0**  19"  3*. )      lander  to  the  compiler. 

The  provisional  Observatory  on  the  Alter  ZoU,  in  which  ^ere  made 
the  observations  published  in  YoL  L  of  the  Bonn  series,  was  situ- 
ated in 
N.  Lat  50*  44'  9". 
Long.  E.  from  Paris,  0*"  19"  5'.5.     Bonn  Astr.  Beobb^  L  p.'i. 


N.  Lat  51*  6'  56".     (MS.  communication  from  Profess<Hr  Boouslawski 
to  Professor  Encke.)    BerL  Astr.  Jahrh.,  1852,  p.  289.     The  vabe 
^ven  in  the  Berl  Jahrb.  previously  to  1851,  was  51*  6'  30".0. 
The  Longitude  given  in  the  table  is  derived  fi!om  a  mean  of  four  deter- 
minations of  the  longitude  E.  from  Paris,  viz. :  — 

Triangulation  in  1805  (fire-signals),  Astr.  Ifixchr.,         ^ 

XVI.  871,  0  58  48!6 

Steczkowski  (6  star-immersions),  Ihid.f  48.17 

Hansen  (occultations),  Asir.  Nachr.y  XVH.  170,  48.74 

Ebman  and  Pbtsbbek  (meteors),  Astr.  IfacAr., 

XIX.  27,  48.67 

Mean,  Breslau  E.  from  Paris,  0  68  48i^ 

N.  Lat  50*  51'  10".7.    Annales  deT  Ob9.de  BruxdUiy  1837,  p.  264. 
Long.  E.  from  Greenwich,  0**  17"  27'.6.     Quetelbt,  Mem.  de  tAcad. 
R.  ds  BruxeOee,  XVI.  18. 

N.  Lat  52*  12'  51".76.     Gamb.  Phil  Trane.,  V.  279. 
Long.  E.  from  Greenwich,  O"*  Q"  23*.54.    lUd.,  UL  168. 

N.  Lat   42*  22'  48".6.    Peibce,  Mem.  Amer.  Acad.,  H.  S.,IL  203- 
Long,  by  the  telegraphic  determinations  of  the  U.  6.  Coast-Survey,  Cam- 
bridge E.  from  Stuyvesant  Garden,  N.  Y.,  h    ■     . 
By  34  sets  of  clock-signals,  0  ir26!l0 
"   10    «    «  star-signals  (Western),  26.13 
"  24    «    «          "          (exchanged  E.  and  W.),  25.96 
«   17    «    «          «          (Eastern),  26.18 
Mean,  0  11  26.09 
Geodetic  roduction  to  dome  of  Cambridge  Observi^ry^  •M).M 
Stuyvesant  Garden  E.  of  Jersey  City  (geodetic),  0  11-93 
Cambridge  E.  from  C.  S.  Station,  Jersey  City,  0  11  3aOQ 
Jersey  City  E.  from  Washington  (see  Philadelphia),  0  12    3i4 
Cambridge  (dome)  E.  from  Washington,  0  23  41.54 
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Cape  if  SfOd  Wvft.    &  Lat.  33"^  56'  8".    Hendebson,  Mm.  B.  AOr.  Soc,  VL 180. 

Long.  E.  from  Gxeenwich,  b    m     • 

By  Greenwich  Observations,  1  13  56.1    Ibid,  p.  126. 

«    Cambridge            «  66.04     «     p.  127. 

«   Ibo                     «  68.56     «     p.  128. 

«   Edinburgh            **  642       "     p.  129. 

Mean,  1  13  66.0 


GhrUiaHia. 


N.  Lat.  690  54,  43.7. 

Long.  Kfiom  Paris,  O"*  88-  8S\S.\'^*'^''''''^^^^^' 


Cindflliatf.       •    .    N.  Lat.  89*»  6'  54".    AOr.  Nachr.,  XXTH.  813. 

Long.    W.   from    Washington,    0^    29"    46".85.      (U.    S.    Coast-Sur- 
▼07.)    iVoc»  .^Ijna'.  AuQC  for  Ado.  Sdenee^  Cincinnati,  1851,  p.  118. 


OopfiBhagBl*     •    -    By  Copenhagen  Observatory  is  usually  understood  the  ^ Bound  Tower** 
of  the  University.    The  new  instnunents  are,  however,  mounted  in  a 
temporary  wooden  buUding  known  as  <<  Holkens  Bastion."    (See  Astr. 
Nackr.,  XIX.  119). 
N.  Lat  of  the  Bound  Tower,  65^  40^  53".    Astr.  JSTocAr.,  V.  866. 
For  the  L(mgitnde, 
Holkens  Bastion  E.  from  Altona,  ^ 

Hansen  (Astr.  Natkr.,  VTEL  281), 
SoHUMAOHSB  {Au.  Ifiockr.,  IX.  463), 

Mean, 
AUona  E.  from  Greenwich, 
Holkens  Bastion  E.  frt>m  Greenwich, 
Bound  Tower  E.  fix>m  Holkens  Bastion  (Wunv, 

Astr.  Nachr.y  IH.  438 ;  V.  837),  

Bound  Tower  K  from  Greenwich,  0  60  19,30 


0  10  32.585  (139.88) 
32.565     (19.42) 
10  32.583 
89  46.151 
50  18.734 


0.57 


Craeow. 


N.  Lat.  50**  3'  50".0  ±  0.09.    Wbimib,  As^.  Nackr.,  Vm.  175 ;  XVI. 

856. 
Longitude  E.  from  Paris, 

Mean  of  19  obs.  by  Wubm  {Astr.  Nachr.,  VIL   ^ 

458,  vm.  358),  (6  of  the  25  being  rejected,)  1  10  28.986  ±  0.461 

Mean  of  25  obs.  by  Steczkowski  {Astr.  Nachr., 
XVI.  352),  30.221  ±  0.301 

Mean  of  4  obs.  by  Steczkowski  {As^.  Nachr.^ 

XVin.332),  29.760  ±0.085 

Mean  of  16  obs.  of  three  occultadons  (Stecz- 
kowski, Astr.  Nachr.,  X.  232),  30.95    ±  0.258 

Assigning  to  each  of  these  determinations  a 
weight  proportional  to  the  number  of  obser* 
vations  from  which  it  was  derived,  we  obtain 
the  mean,  

Cracow  E.  from  Paris,  1  10  29.78 


1 


41fi 
Boqwt. 
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.    •    N.Lat  58^  22'  47".40±0".05.    Stbuvb,  Potit.  Jfid,  p.  xL 

Long.  E.  {torn  Paris,   1  87*  «2!70    WtiRH,  AUr.  Jffachr^  UL  437. 

88.5      Bbbbel,        «  IIL46. 

Mean,  1  87  88.1 

Mill N.  Lat.  58^  28'  IB". 

Long.  W.  fh>m  Greenwich,  0^  25-  22*.    Astr.  Nackr^y  X,  274. 

Durham.    .    .    .    N.  Lat  54^  46'  6M. 

Long.  W.  from  Greenwich,  O**  6"  IS'.O.    AOr.  Nachr.,  XXVL  215. 

Edinborgh.      .    .    N.  Lat  55''  57'  28".2. 

Long.  W.  fit)m  Greenwich,  0*"  12*  43'.0.    Edinb.  OUenf.j  X.  v. 

noraiee.     .    .    .  *N.  Lat.   48*^  46'  40".8.    Zach,  (hrretp.  Agtwn.,  L  15. 
Long.  E.  from  Paris,  C*  8^"^  40'.2.    IJML,  p.  14. 


Geuva. 


fleorptowi. 
ftrtha.  .   . 


Wttinffi. 


N.  Lat  by  observations  of  pole-star,    46  11  58.72  ±  0.1 

«         "         «  nadir-point, 58.97  ±  0.1 

Mean,  46  11  58.84  Plantakottb,  ifen. 

[^  /b  ^Sbc.  de  Phyrique  ti  d^BUi.  NaL  de  Genhfe,  XL  15. 
Long.  E.  from  Paris,  O*-  15"  16'.22.    Asir.  Naekr.,  XX.  7. 

N.  Lat  88""  54'  26".L    AOrm.  Jaum.,  L  69. 

Long.  W.  from  Washington,  0^  0"  6*.20.    Asiran.  Jourruj  L  70. 

(Seeberg.) 

N.  Lat  50""  56'  5".19.     Gauss,  Best.  d.  Breit.'DrUeneh^  p.  80. 
For  the  Longitude  £.  fit>m  Paris, 
WtJRM  found  by  11  occultations  (Astr.  Nachr,^ 

n.  405), 
Pbtebs  found  {AOr.  Ifaehr^f  V.  68), 

Seebeig  East  from  Altona,  8  10.2      2 

**  <<  Gdtdngen,  8  8.9  15 
West  **  Konigsbei^,  89  5,6  18 
East    <<     Palis,  88  84.8    24 

West  "     Vienna,  22  88.0    17 

Whence,  using  the  present  data,  we  find, 
Seeberg  E.  frx>m  Paris, 
Mean, 


0  83  84.8  ±  0.13 


0  BS  88.66 


0  BB  84.2 

For  the  Observatory  attached  to  Professor  Hansek'b  house. 
Long.  E.  from  Paris,  0"  83«  80'.046.     Schumacheb,  AOr.  EauAr., 
XXin.  268. 

Gauss  found,  Best.  d.  Brett.- Dhterich.j  p.  71,  for  the  N.  Latitude  of  the 
meridian-circle,  51*^  31'  47".85,  with  the  weight  60.9. 

The  Longitude  of  the  same.  Gauss  found  {Ihid.)  by  his  trigonometriod 
survey  to  be  West  of  the  meridian-circle  in  Altona  by  7.211  Pars 
toises.  Using  Bessel's  data  we  find  1'  <«  148.88  toises,  whence  we 
have. 
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Brmwidi. 


Gotdngen  West  of  Altona, 
Altooa  East  of  Ghreenwicli, 


0    0    0.049 
0  39  46.151 


Gottingen  East  of  Greenwich,    0  39  46.102 
For  the  old  Observatoryy 
Lat.  «  +51»  31'  55".6.    MmaO.  Corr^  XXVIL  483. 
Long.  E.  of  Paris,  O**  80"  25'.2.    Astr.  Naehr^  U.  407,  408. 

N.  Lat.  51**  28^  38".2.    Aiet,  Mem.  Attr.  Sac.,  XVH  49. 
Long,  W.  from  Paris,  0"  9-  21'.46  ±  15.    Hendebson,  PhU.  Trans^ 
1827,  p.  286.    See  also  Washington. 

N.  Lat.  53''  33'  T'y  by  geodetical  connection  with  Altona.    Preface  to 

Bumkbb's  Catahgue. 
The  Longitude  giveii  in  the  table  is  derived  thus:  — 

Hamburg  E.  from  Altona  (Hansen,  Astr.  Nachr^  ^ 

VnL277),  0    0.    7!41 

Altona  E.  from  Greenwich  (Stbuye,  £xp»  Ckron. 
de  1844),  0  89  46.15 

Whence  Hamburg  E.  from  Greenwich,  0  39  53.56 


N.  Lat.  41*  14'  42".6.    Looms,  Tram.  Jm.  Phil  Soc,  N.  S.,  X.  61. 
Long.  W,  from  Philadelphia  (U.  S.  Coast-Survey), 

By  3  sets  Eastern  dock-signals,  0  25    5J2 

«   2    «    Western         **  5.68 


Philadelphia  E,  from  Washington, 
Hudson  W.  from  Washington, 


0  25    5.70 
7  33.64 


0  17  32.06 

Professor  Loomis  deduced  from  moon-culminations, 
Hudson  W.  from  Greenwich,  5*»  25™  41'.3.    Astr.  Joum.,  L  67. 


N.  Lat.   55**  47'  28".l.    AOr.  Nackr.,  XXVm.  47. 

Long.  E.  from  Berlin,  2^  22**  57*.0.    BerL  Astr.  Jahrh.,  1854,  p.  293. 


Ulipbeig.      •    •    N.  Lat  54''  42'  50".4.     Bessbl,  Astr,  Nachr.,  I.  248. 

Long.  E.  £K)m  Paris,  1  12^  38.8    Wurm,  Asir.  Nachr.^  HI.  437. 

88.93  Bessbl,  «         HL  46. 


Meaa, 


1  12  38.9 


N.  Lat.   48**  3'  23".81  ±  0".03.    Astr.  Nachr.,  XXXVH.  271. 
Long.   E.  from  Paris,    9"  ^7""   11'.96.     Schumaoheb,    Asir.  Nachr., 
XXTTT.  263. 


Leipde* 


(Pleissenburg.) 

N.  Lat.    lyAiiBEST,  j4^.  JVocAr.,  XXVm.  ^      ^  ^,^t 

148,  51  20  20.7  ±  0.36    26.37 

lyARBEST,  Astr.  Nackr.,  XXVHL  160,  20.4 

Long.  E.  ftom  Greenwidi,  0**  49-  28'.5. 
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Iqfta.  .    .    .    .    N.  I«t  5r  9'  28".16  :b  0".15  >  Kaiseb,  Attr.  Nmhr^ 


} 


Long.  E.  fiom  Paria,   0*"  8""  85\97  ±  VAi  f     XVTL  100, 

Uvefpool.   .    .    .    N.  Lat.  Sa**  24'  47".40.    Memoift  R.  A^.  Soe^^SXTLl. 

Long.  W.  fixMn  Gteenwich,  »  W  O^Jh    Navt,  Jbn^  1852,  p.  598. 

•  (Mr.  Bishop's  Observatoiy.) 
N.  Lat   51°  81'  29''.8.     Js^.   Oh.  at  the   Obicrvatof^  S(nah   VOb, 

p.  zix. 
Long.  W.  from  Greenwidit  0^  0^  87M« 

•  N.  Lat.  18*  4'  9".2. 
Long.  E.  from  Greenwich,  ff"  20*  57*.    Tatlob,  MxAtu  General  CataL, 

1844^  Pre/,  p.  n. 

.    N.  Lat.  49'  29'  12".9.    A$tr.  Naekr.,  XIL  129. 

Long.  E.  from  Paris,  as  determined  h    ■     ■ 

By  WuBM,  from  occultations  (Jstr.  Naehr.,  Vm.  458),        0  24  29.92 
<"   connection  with  Strasborg  (Jjir.  ^odkr.,  XV.  280),  29.87 

«  «  «    \rienna  {Aitr.  Nachr^j  XV.  279  ; 

XXIIL263),  30.28 

By  connection  witb  Daokirk  (Muffuho,  Attr.  Jfaekr^ 

XV.  279),  80.05 

By  Olufsen  from  solar  eclipse  (Asir^  Naekr^  Xxil. 

234),  80.10 

Mean,  0  24  80.04 

lukm.     ...    N.  Lat  54''  10'  81^.72.    AMr.  Jwurwd,  II.  12. 

Long.  W.  from  Greenwich,  0"  83"  48'.4.    ilToitf.  Alm^  1852,  p.  598. 

lUMillM.  ...    N.  Lat.  43''  17'  49".    ifonodL  Corrup.,  XIIL  189. 

Long.  E.  from  Paris,  according  to  «©.  oi».  h    «    . 

LiNDBNAU  {Mfmatl  dorr.,  XIX.  421),  4  0  12  7.7 

WuRM  {ManatL  Corr.,  XXVI.  185),  19                        7.6 

^      {Astr.  NanAr^lY.  ^^),  12                        7.5 

IiiNBS  (AMr.  Nackr^  YUL  485),  4                       7jQ5 

Mean,  0  12  7^ 

niai.  .....     (Brera.) 

N.  Lat    45'*  28'  0".7*    Chrreqf.  AMran^  T.  300;  Effm.  Attr.  4i  Jfr 

kmo,  1846,  Jfp.,  pp.  73*86. 
Long.  E.  from  Paris, 

Daussy  found  from  81  occultations  (Obnn.  d.  Tempij         ^    ^    ^ 

1836,  ^cM:,  p.  131),  ^    ,     0  27  2491 

LiTTBOW  found  Milan  W.  from  Vienna  (iUil),  28  45'!63 

56  11.07 

0  27  25.44 
Mean,  0  27  25J8 
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N.  Lat.  44""  88'  52^75.    Biajtchi,  AMt.  Naehr^  XVL  2U;  JuiddB. 

Osmrv.  di  MbAna,  I.  336  (1834). 
Long.  E.  from  Milan,  O**  G""  55".99.     Ibid^y  p.  887. 
Henoe  E.  fiom  Fms, 
.  Bj  comparison  with  Mika  0  84  SoUs 
WuBM  from  oocultations,  28.5  Jsir.  Nackr.^  L  504. 

«  «  «  24.5  *♦  IIL222. 

Steczkowski  from  oocuUatioiks,   21.81  <<  XVL  299,  802. 

Olotsm  from  flolar  edipee,  22.82         "  XXTT.  284. 

Mean,  0  84  22^1 


.    .    .    N.  Lat  56"  45'  19".88  ±  0.08.    Schweizer,  A$tr.  Naekr^  XXXVill. 
100. 
Long.  E.  from  Greenwicli,  2^  80"  16'.98.    AMr.  Naehr^  XXXVIQ.  108. 

.    •    •    (Bogenhausen.) 

N.  Lat  48**  8'  45«.    Boti>KE»,  Ajdr.  Fackr^  DL  422. 
Long.  E.  from  Paris,  0^  87"  4;.98.    AOr.  Naehr^  YUL  148- 

Rapkl.  ....    N.  Lat   40*^  51'  46".63.    Brioschi,  Aitr.  NcuAr.,  V.  294. 

The  Longitude  adopted  is  that  hj  which  Peters  had  apparently  made  his 
redactions,  AUr.  Naehr^  XXHL  802,  808,  according  to  which  we  have, 
Naples  E.  from  BerHn,  0"  8"  26\0. 
For  determinations  from  solar  ecHpses  by  Brioschi  and  Santini,  see 
Astr.  Naehr^  VL  418. 

eilllltl N.  Lat.  49^  85'  40".  1  ^^   at  a     yvy^ttt  '71 

Long.  E.  from  Gh^nwich,   I-  9«  O-.l.}^'  ^^''•^  XXXVH  77. 

Oxbld N-Lat.   5r  45'  86".0.  ^  i^    .    a,      ,o,co       Kaa 

Long.  W.  fn>m  Greenwich,  0^  &-  2--6.  |  ^^^*  ^^-  ^^^^  P"  ^^^* 

hrilUL  .    .    ♦    .    N.  Lat  45^  24'  2 '.5.    Santini,  Asir.  Nackr^  VI.  411 ;  XVIL  346. 
Long.  E.  from  Paris,  ^ 

WuRM  (Astr.  Nachr^  IV.  847),  0  88"  7J 

Padoa  E.  from  SClan  by  powder  signals  ^ 

(Fallon,  Asir.  Nachr^  IV.  115),  0  lo"  43!27 

Milan  E.  from  Paris,  27  24.18 

^.  0  88  7.45 

Mean,  Padua  E.  from  Paris,  0  88  7.57 

.    .    •    N.  Lat  .88''  6'  44".     Cacciatore^  Dd  lUaL  Oaervaiano  di  Palermo 
LCbriy  VU,  VUL,  IX^  p.  2  \  Starta  CektU  del  B.  Ouerv.  di  Palermo, 
in  Ann.  d.  Wiener  Stemwartey  XXIV.  6. 
LcMig.  E.  from  Paris,  0"  44""  4*.0.     Dausst,  Add.  Conn.  d.  Temps,  1885, 
p.  8. 

BiAKcm,  Astr.  Naekr.,  XVIL  850,  calls  the  latitude  of  the  Palermo 
Observatory,  -|-88*  «'  25".50. 
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PanumittU  .    .    .    S.  Lat.  33""  48'  49'^79.    Bui^er,  Phil  Trcau^  1829,  Part  HL  p.  1& 
Long.  E.  from  Greenwich,  10^  4"  6".25.    Ihid.,  p.  29. 


Puii. 


8L  Petenbnrg. 


FUladelpUt. 


Pragm. 


!•    •         •  • 


N.  Lat.  48''  50'  13'^2.     (him.  d.  Tenq>8, 1885,  p.  356. 
Long,  as  above  onder  Greenwich. 

(Academy.) 

N.  Lat  59^  56'  29".67. 

Long.  W.  from  Pulkowa,  0*  5M94.    Stbuvb,  Deicriptian  de  f  Ofc.  de 
Foulkavoj  p.  292. 

jN.  Lat.  39''  57'  7".5.    MS.  communication  from  Professor  Kendall. 
Long.  E.  from  Washington  (IT.  S.  Coast  Survey), 

By  5  sets  Eastern  docknaignals,        7''33'66 
«      «      Western        "  33.60 

Mean,  7  33.63 

Long.  Jersey  City  Station  E.  from  Washington, 

By  2  sets  Eastern  clock-signals,  12    slsd 

«      "      Western        «  3.52 

Mean,  12    3.56 
Long.  W.  frt>m  Jersey  City  Station, 

By  8  sets  Eastern  clocknsignals,  4  29.91 

a           u           u           u  29.84 

Mean,  4  29.88 

Hence  we  may  use,  ^    ^     , 

Jersey  City  Station  £.  fitwi  Philadelphia,       0    4  29.89 
<<  ''  ^        Washington,         0  12    3.53 

Philadelphia  "<  "^  0    7  33.64 

N.  Lat.  50^  6'  18".5.    David,  A$lr.  Naekr^  YUL  198. 
Long.  E.  from  Paris, 
Mean  of  6  occultatkms  (-4^.  iiTocAr.,  XVL  299,        ^ 

302),  0  48  2L66  ±  415 

Hansen  from  occultations  (Astr.  NatAr.^  XYIL 

170),  19>59  ±  3.67 

Mean,  Prague  E.  from  Paris,  0  48  20.50 


Polkowa. 


N.  Lat  59*'  46'  18".70.    Stbuve,  Descr.  deVOh.de  Pindkavoy  p.  29a 

Long.  E.  from  Altona  (JSbp.  Chran.  de  1843,  ^ 

p.  144),  1  21"  32*.52d  ±  0.089 
Altona  E.  from  Greenwich  {JBxp.  Ohron.  de 

1844,  p.  206),  0  39  46.151  ±  0.012 

Pulkowa  E.  from  Greenwich  {Eaq^.  Chron.  de 

1844,  p.  ix.),  2    1  ia674  ±  0.057 

(Collegio  Bomano.) 

N.  Lat  41^  53'  54".    Conn.  d.  Tmp$,  1840,  p.  354 

Long.  E.  from  Greenwich,  O**  49"'  54'.7,    Agtr.  Ifaekr.^  YUL  SB. 


j 


THE  PRINCIPAL  OBSERVATORIES.  481 

Sail  Amaildo. .    •    N.  Lat.  86"  27'  45".     O&rregp.  Astran^  XIV.  240. 

Long.  W.  fh>ia  Paria,  0*  84-  10\6  ±  0'.31.    Astr.  Nachr.,  DL  858. 

SailtiagD*    •    •    •     (National  Observatory.) 

S.  Lat.  ZZ""  26'  24".8.     Gixliss,  Astran.  Journal,  IIL  55. 

Long.  W.  from  Greenwich,   4*"  42°"  18'.9.      Gilliss,  Ajstron.  Journal, 

n.  118. 
8eiifleiherg.     .    .    N,  Lat,  50"  5'  lO'u.  | 

Long.  E.  from  Berlin,  0"  12'"  15'.  ]  ^^-  ^^^'^^  ^^^^  ^^^'  ^^^• 

Upnla N.  Lat.  59**  51'  31".5.    Scbjtlhz,  Nova  Acta  Reg.  So€.Sc.Upgala,J1.20^. 

Long.  W.  from  Stockholm,        0     r48!64    /JtW.,  IL  218. 
Stockhohn  E.from  Greenwich,  1  12  14.8 
UpsalaE.  from  Greenwich,        1  10  31.2 

Tieun N.  Lat.   48''  12'  85".5.    Bed.  Astr.  Jahrh.,  1852,  p.  290. 

Long.  E.   from  Paris,    0*   56"   ll'.OT.     Schumacher,  Aslr.  Nachr^ 
XXm.  263. 

Waikillgtoll.    .    .    N.  Lat.  38"  53'  39".25.    Attron.  Joum^  m.  12. 

Long.  W.  from  Greenwich,  as  derived  from  data  of  the  U.  S.  Coast  Sui^ 
vey,  up  to  1852,  5"  8"  11*.2. 

The  situation  of  the  first,  or  provisional,  Naval  Observatory,  in  which 

were  made  the  observations  published  by  Lieutenant  Gilliss,  was, 
N.  Lat  38''  53'  32".8.    Gillisb,  Astr.  Oi*.,  p.  viii. 
Long.  W.  from  Greenwich,  5»»  8"  4».6.    Ihid.,  p.  x. 

Wilia N.  Lat  54**  40'  59".l.    Astr.  Nachr^  IV.  562. 

Long.  E.  fix)m  Pari^  ^ 

WuRM  from  22  occuUations  (Astr.  Nachr.,  TOL  96),  1  df  50*4 

Steczkowski  from  1  occnltation  {Axtr.  Naekr^  XVL  302),  48.3 

Mean,  1  31  50.31 

These  results  are  arranged  in  the  following  Table  for  reference. 
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POSITIONS  OF  THE   PRINCIPAL  OBSERVATORIES- 

(North  Latitudes  and   West  Longitudes  are  considered  as  positive^ 

LoDgKod* 

Lmcitada 
ban  Waddogtun 

LoBgttnfc 

PhHM. 

Utlllldt. 

fkoaWMUi^ton 

fivmOmnwiah 

inTlaie. 

in  An. 

in  An. 

Abo, 

-1-60  26*  5d'.8 
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ON    THE  ARRANGEMENT  AND    USE   OF    THE  TABLES  IN 

THIS  EPHEMERIS. 


This  Ephemeris  is  divided  into  two  distinct  parts.  One  part  is  designed  for  the  special 
use  of  Navigators,  and  is  adapted  to  the  Meridian  of  Greenwich. 

The  other  part  is  suited  to  the  convenience  of  Astronomers,  on  this  continent  pariica- 
larlj,  and  is  adapted  to  the  Meridian  of  Washington. 

THE  NAUTICAL  PART. 

This  part  contains  the  Ephemeris  of  the  Sun  and  Moon ;  the  Distances  of  the  Moon  from 
the  centres  of  the  Sun  and  the  four  most  conspicuous  Phmets,  and  from  certain  Fixed  Stars ; 
the  Ephemeris  of  the  Planets  Venus,  Mars,  Jupiter,  and  Saturn ;  the  Mean  Places  of  100 
principal  Fixed  Stars,  for  January  1, 1861. 

7\me.  —  Astronomers  make  use  of  several  different  kinds  of  time ;  an  explanation  of  the 
nature  of  which,  and  of  the  method  of  passing  from  one  to  another,  properly  precedes  an 
explanation  of  the  uses  of  the  Ephemeris. 

Sidereal  Time.  —  Sidereal  Time  is  measured  by  the  daily  motion  of  the  stars,  or,  as  it  is 
used  by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  tine 
right  ascensions  of  the  stars  are  counted. 

A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over  any 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  divided  into  24  hours. 
The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the  instant  of  the  passage  of 
the  true  vernal  equinox  over  the  upper  meridian,  and  ending*  with  its  return  to  the  same 
meridian. 

Solar  Time, —  Solar  Time  is  measured  by  the  daily  motion  of  the  son.  A  Soktr  Day  is 
the  interval  of  time  between  two  successive  transits  of  the  sun  over  the  same  mmdian  ;  and 
the  hour  angle  of  the  sun  is  called  Solar  Time,  This  is  the  most  natural  and  direct  measure 
of  time.  But  the  intervals  between  the  successive  returns  of  the  sun  to  the  meridian  are  not 
exactly  equal,  but  depend  upon  the  variable  motion  of  the  sun  in  right  ascension. 

The  want  of  uniformity  in  the  sun's  motion  in  right  ascension  arises  from  two  diifeient 
causes ;  one,  that  the  sun  does  not  move  in  the  equator,  but  in  the  ecliptic ;  the  other,  that  the 
sun's  motion  in  the  ecliptic  is  not  uniform. 

To  avoid  the  irregularity  in  lime  caused  by  the  want  of  uniformity  in  the  sun's  motion,  a 
fictitious  sun,  called  a  Mean  Sun,  is  supposed  to  move  in  the  equator  with  a  nniform  velocity. 

Mean  Time,  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
Mean  Sun ;  the  latter  at  certain  periods  agrees  with  the  real  sun,  then  again  is  in  admoee  of 
it,  and  at  other  times  is  behind  it 

True  or  Apparent  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  the  true  and  mean  time  is  called  the  Equation  of  Time,  By  means 
of  it  we  pass  from  trvs  to  mean  time,  or  the  reverse.  Thus,  if  the  true  time  be  given,  the 
mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  of 
time,  according  to  the  precept  at  the  head  of  the  colunm  in  which  it  is  found,  on  pi^  L 
of  the  Calendar.  If  the  mean  time  be  given,  the  true  time  is  obtained  by  ap[^ying  the 
equation  of  time  as  directed  by  the  precept  on  page  II.  of  the  Calendar. 
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The  yenml  eqainox,  by  the  motion  of  which  Sidereal  Time  is  measured,  is  not  a  fixed,  but 
a  movable,  point  on  the  equator.  Its  motion  is  composed  of  two  parts :  precession,  which  is 
proportional  to  the  time,  and  is  combined  with  the  daily  motion  of  the  heavens  ;  and  nutation, 
which  is  periodical.  In  consequence  of  the  latter,  the  daily  motion  of  the  equinox  is  not 
strictly  a  uniform  measore  of  time,  and  the  Sidereal  Time  in  c(unmon  use  might  therefore  be 
called  Apparent  Sidereal  Time^  and  Mean  Sidereal  Time  would  be  that  reckoned  from  the 
transit  of  the  mean  equmox ;  but  the  irregularity  referred  to  cannot  exceed  2*'.d  in  a  period  of 
nineteen  years,  and  is,  therefore,  of  no  practical  importance. 

Dap  —  According  to  the  customs  of  society,  the  hours  are  counted  from  0  to  12  from  noon 
to  midnight,  after  which  they  are  again  reckoned  from  0  to  12  from  midnight  to  noon.  The 
civil  day  consists  of  twenty-four  hours,  but  is  divided  in  this  manner  into  two  periods,  com* 
mencing  at  midnight.  In  this  respect  it  differs  from  iihe  cistranomical  day,  which  commences 
at  noon.  The  civil  day  comprises  twenty-four  hours,  from  one  midnight  to  the  next  following. 
The  first  period  of  twelve  hours  is  maiked  A.  M.,  the  last  period  of  twelve  hours  is  marked 
P.  M.  The  astronomical  day  also  comprises  twenty-four  hours,  but  they  are  counted  from 
0  to  24,  and  from  the  noon  of  one  day  to  that  of  the  next  following. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day ;  therefore  the  first  part  of 
the  civil  day  answers  to  the  last  part  of  the  preceding  agronomical  day,  and  the  last  part  of 
the  civil  day  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  10th,  2*"-  A.  M., 
civU  dayt  is  January  9th,  14^',  astronomical  day;  and  January  9th,  2^'  P,  M.,  civil  day,  is  also 
January  9th,  2'*',  astronomical  day.  The  rule,  then,  for  the  transformation  of  the  civil  time 
into  astronomical  time  is  this :  If  the  civil  time  is  marked  A.  M.,  take  one  from  the  date,  and 
add  twelve  to  the  hours,  and  the  result  is  the  astronomical  time  wanted ;  if  the  civil  time  is 
marked  P.  M.,  take  away  the  designation  P.  M.,  and  the  astronomical  time  is  had  without 
fiirther  change. 

The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are  assigned  eighteen  pages, 
of  which  the  contents  are  as  follows :  — 

Pages  I.,  IL,  UL  are  devoted  to  the  Ephemeris  of  the  Sun.  Page  I.  contains,  first,  the 
Apparent  Right  Ascension  and  Declination  of  the  sun  at  Greenwich  apparent  noon. 

The  former  of  these  quantities  is  used  for  finding  the  error  of  a  clock  regulated  to  sidereal 
time.  The  difference  between  the  time  by  the  dock  of  the  meridian  passage  of  the  sun,  and 
the  sun's  right  ascension  reduced  to  apparent  noon,  is  the  error  of  the  clock  from  sidereal  time. 
It  is  also  employed  in  determining  the  time  by  the  transit  of  a  fixed  star  over  the  meridian,  as 
is  explained  in  page  223  of  Bowditch's  American  Practical  Navigator.  The  use  of  the 
sun's  declination  in  finding  the  true  amplitude  and  azimuth,  the  latitude  by  altitudes  of  the  sun 
in  and  out  of  the  meridian,  the  time,  &C.,  is  also  so  clearly  defined  in  this  standard  work,  which 
is  in  the  hands  of  all  American  seamen,  that  any  further  explanation  in  this  place  is  unneces- 
sary. Adjoining  the  columns  of  Right  Ascension  and  Declination  are  the  differences  of  these 
quantities  for  one  hour  (at  noon),  by  means  of  which  they  may  be  calculated  for  any  time  out 
of  the  meridian,  by  multiplying  this  difference  by  the  hours  and  parts  of  hours  from  noon,  and 
adding  the  amount  to,  or  subtracting  it  from,  the  quantity  at  noon,  according  as  it  is  increasing 
or  decreasuig.  If,  for  example,  the  dedination  of  the  sun  were  required  at  3*"'  40*"-  P.  M.  of 
Friday,  January   18th,  1861,  the  declination  of  the  sun  would  be  taken  out  first  for 


January  18th,  at  noon. 

From  which  subtract  the  diffl  for  1  hour,  30".91,  multiplied  by  3, 

And  the  proportaonal  part  for  40  minutes. 

The  result  is  the  sun's  declination  on  the  18tb,  at  3*^  40'"'  P,  M., 
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The  difierenoe  for  one  hour  is  not  the  saine  for  eireiy  hour  in  the  tyKaatj46ar;  but  being 
given  in  the  pages  of  this  Ephemeris  fw  the  fint  boor  of  the  dayv  it  is  sufficiently  accunte  for 
the  purposes  of  the  navigator. 

The  cdomn  of  the  Sun's  SemidiameUr  reqnires  no  explaaatioib 

The  column  headed  Sidereal  Ih'me  of  the  Semidiameter  pamng  tke  Meridian^  is  employed 
in  obtaining  the  passage  of  the  sun's  centre  over  the  wires  of  a  transit^instruraeat,  when  the 
passage  of  one  limb  only  has  been  observed.  If  the  western  lindb  has  been  observedy  the 
quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit  over  the  middle  wire,  or  the 
mean  of  the  times  of  transit  over  all  the  wires ;  but  if  the  eastern  limb  has  been  observed,  the 
quantities  in  this  column  are  to  be  subtracted. 

The  next  oolunm  contains  the  JEquaticn  of  Ihnej  which,  as  has  been  before  explained,  is  HbB 
number  of  minutes  and  seconds  to  be  added  to  or  subttaeted  from  the  fqfparent  tme^  or  the 
tkne  given  by  an  observation  of  the  snn,  to  obtain  the  immbi  iime^  or  the  time  shown  by  a  dock. 
The  headmg  of  the  column  directs  the  manner  in  wUch  the  equation  is  to  be  implied,  and 
where  there  is  a  change  in  the  course  of  the  month  firom  addition  to  subtraction,  ix  the  reverse, 
as  in  the  months  of  April  and  June,  the  two  different  directioDS  are  separated  by  a  line^  while 
a  corresponding  line  below  points  out  the  date  at  which  the  change  takes  place.  The  &Sa- 
enoe  for  one  hour  is  given  in  an  adjcnning  column,  by  means  of  which  the  equation  for  any 
time  from  noon  is  easily  obtained.  If,  for  example,  the  eqnatioD  cf  time  far  January  I6ih,  at 
3»»-  20'"-  P.  M.,  were  required,  we  should  have 

m.     t. 

Equation  for  January  16,  at  noon,  10     9.84 

Correction  for  S**'  20"*-  (additive),  2^82 

Equation,  January  16,  at  8"-  20'"'  P.  M.,  10  12.66 

Which,  according  to  the  rule  at  the  head  of  the  column,  is  to  be  added  to  apparent  time  to 
obtain  mean  time. 

Page  II.  contains  the  Apparent  Right  Ascension  and  Declination  of  the  Sun,  and  the  Equa- 
tion of  Time  for  Greenwich  Mean  Noon ;  to  these  is  added  a  column  containing  the  Sidereal 
l?ime  of  Mean  Noon. 

Page  III.  contains  the  Longitude  and  Latitude  of  the  Sun,  and  the  Logarithm  of  the  Dis- 
tance of  the  Earth,  at  Greenwich  Mean  Noon  of  each  day.  The  Longitude  is  given  in  two 
columns,  headed  X  and  X' ;  the  one,  X,  is  the  Sun's  longitude  counted  from  the  true  equinox  of 
the  date ;  the  other,  X',  is  the  same  codrdinate  counted  from  the  mean  equinox  of  the  begimnng 
of  the  year.  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  Sun's  hmgi- 
tude  for  any  hour  fi-om  noon.  The  hourly  differences  of  the  logarithm  of  the  Radios  Yeetcv 
are  likewise  given.  The  longitudes  of  the  Sun  are  the  true  longitudes,  not  affected  by  aboli- 
tion.   The  last  column  on  this  page  contains  the  Mean  Time  of  Sidereal  Noon* 

Page  IV.  contains  the  Moon's  Semidiameter  and  Horizontal  Parallax  for  every  noon  and 
midnight.  The  former  may  be  corrected  for  any  time  between  the  dates  for  which  it  is  gives 
in  the  Ephemeris,  by  means  of  Table  XI.  of  Bowditch's  Nanigalbor^  or  sim^^y  by  computing 
the  proportional  part 

This  is  readily  done  by  considering  that  the  semidiameter  is  given  for  every  iw^ve  hours, 
that  the  difference,  therefore,  between  any  two  successive  semidiameters  corresponds  to  twelve 
hours,  and  that  the  difference  required  (or  correction)  is  that  difference  which  corresponds  to  a 
time  less  than  twelve  hours.  If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out 
for  9  o'clock,  P.  M.  of  the  2dd  of  January,  then  we  say,  that  as  twelve  hours  is  to  6'^6,  the  whole 
difference  between  the  semidiameters  at  noon  and  midnight  of  the  23d,  so  is  nine  boors  to  S^'jO, 
the  correction  to  be  added  to  the  semidiameter  at  noon,  because  it  is  increasing  \  the  moon'a 
semidiameter,  then,  for  Jan.  23*^  9***  is  15'  37 ''.1,    A^oining  the  oohimns  containing  the  MomV 
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JBdrimnUal  PwaUax  iot  noon  and  midrnght,  are  oofamiB  giTing  the  change  whidi  these  qnan- 
litiea  undergo  in  one  hour.  The  sign  pins  or  minus  (+  or  — )  is  prefixed  to  tl^se  differences) 
showing  whether  they  are  additive  or  subtractive,  or,  in  other  words,  whether  the  horizontal 
parallay  is  increasing  or  decreasing*  In  order  to  reduce  the  paiaUax  to  any  tune  intermediate 
beiw^n  those  dates  for  which  it  is  given  in  the  Ephemeris,  the  mode  of  proceeding  is  that 
which  has  been  ahiead  j  explaiiied  in  the  case  of  tlie  eqnatioa  of  time^  The  Moon's  Meridian 
Panage,  which  is  given  on  this  page  to  minates  and  tenths  of  minutes,  is  also  accompanied 
with  a  column  of  diffin^noes  fiv  one  hour,  bj  means  of  whidv  having  the  longitude  turned  into 
tioie,  the  time  of  the  moon's  meridian  passage  at  any  other  plaoe  may  be  computed.  Or  it 
may  be  more  quickly  derived  fhrni  Bowditcr's  Table  XVIIL,  by  simple  inspection.  The 
last  column  <^  this  page  contains  the  Age  of  the  Moon,  to  tenths  of  days,  or  the  time  elapsed 
lanee  the  preoedittg  new  moon.    It  requiies  no  exphmation. 

The  pages  from  Y.  to  XII.  indnsive.  are  takea  up  with  the  Moon's  Right  Jseeneion  and 
Ikdinaiiany  wMch  are  given  for  every  hour  of  every  day  in  the  month,  and  are  accompanied 
with  columns  of  differences  for  eveiy  minute  of  each  hour.  The  right  ascension  and  dedinn 
tion  of  the  mooo  change  so  rapidty,  that,  if  they  were  not  giveu  at  fi^quent  intervals,  the  moon 
would  cease  to  be  useful  to  the  practical  navigate  as  a  means  of  deteimining  the  latitude  and 
time.  These  quantities  are  wanted  for  Greenwidi  mean  time,  which  is  either  takea  directly 
from  the  face  of  a  well-regulated  chronometer,  or  is  obtained  by  ap}dying  the  longitude,  tuned 
into  time,  to  the  local  time  of  the  computer.  They  have  only  to  be  corrected  for  the  minutes 
and  seconds  of  the  time  at  Greenwich.  Thus,  if  the  right  ascension  and  declination  of  the 
moon  were  required  for  Tuesday,  January  l**-  S*"*  lO"*,  we  have  only  to  add  to  the  right  ascen- 
sion at  S*"'  as  given  in  the  Ephemeris,  viz.  to  lO***  47™-  3*-.72,  the  product  of  the  difference  for 
one  minute  in  the  adjoining  column  multiplied  by  10,  the  product,  that  is,  of  2''.ld03  by  10, 
or  21*-30 ;  the  result  is  the  moon's  right  ascension  at  the  required  time,  equal  to  lO*"'  47*"-  25'* .02. 
If  we  were  to  take  out  the  declination  for  the  same  date,  the  correction  for  the  ten  minutes 
above  the  hour  would  be  subtractive,  because  the  declination,  unlike  the  right  ascension,  is 
decreasing;  thus. 

Moon's  declination  for  January  l**-  S^'  S  2^     ^'.6  N. 

Correction  for  lO""-  is  153".7,  or  2  33.7 

Moon's  dedination  for  January  !'*•  &*'  10*"'  3  22  35.9 

The  last  page  of  the  right  asoensions  and  dedinaiions  contains  the  Phages  of  the  Moon,  and 
the  dates  of  the  Moon's  Perigee  and  Apogee^  or  least  and  greatest  distances  from  the  earth. 

The  remaining  six  pisges  of  the  month  are  occupied  by  the  Lunar  Distances.  They  are 
given  in  the  same  manner  as  iii  the  British  Nauiieal  Ahmanac^  m  order  to  conform  to  the 
rales  of  BoWDrrcH's  Navigaior.  These  tables  contain  the  geocentric  distances  of  the  centre 
of  the  moon  from  the  sun,  the  larger  planets,  and  certain  fixed  stars,  at  intervals  of  three 
hooray  beginning  with  the  noon  of  each  day.  All  tlie  distances  that  can  be  observed  on  the 
day  are  grouped  tc^ther  under  that  date,  and  the  letter  K  or  W.  is  affixed  to  the 
!  of  the  star  or  planet,  to  indicate  whether  it  is  on  the  east  or  west  side  of  the  moon. 
The  eohmms  are  read  from  the  left  to  the  right,  across  both  pages  of  the  same  opening.  The 
principle  of  determining  the  longitude  by  means  of  lunar  distances  consists  in  this:  that  they 
fkvnish  the  navigator  with  the  means  of  comparing  his  own  tune,  on  board  ship,  with  the  time 
at  llie  Greenwiefa  Oheervatory.  At  the  moment  of  observing  a  distance  he  notes  the  time  by 
his  own  watch  or  chronometer,  and  by  looking  into  tlie  Spfaemeris  he  discovers  what  o'clock 
it  is  at  Greenwidi  when  the  moon  mid  star  ar&  in  the  relative  position  with  regard  to  each 
0Cliev  which  he  baa  measured  with  his  sextant  But  it  will  very  rarely  occur  that  tiie  navi- 
gKtof^s  tin»  dittame^  tiiat  isy  kia  observed  distance  cleared  from  the  efiects  of  refraction  and 
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lonar  par^Uaz,  will  be  found  in  the  Ephemeris.  It  will  prove  in  moet  eases  to  be  a  qnanti^ 
lying  between  two  ^ven  distances.  He  is  obliged,  therefore,  to  take  the  differ«[ioe  between 
his  own  true  distance  and  the  one  nearest  to  it  in  the  pages  of  the  Ephemeris,  and  to  af^j  te 
the  time  standing  over  the  latter  a  correction  proportioned  to  this  difference.  This  is  a  case 
of  the  simple  rule  of  three.  Owing,  however,  to  the  various  denominations  <^  space  and  time 
that  enter  into  the  question,  it  has  been  found  convenient  to  lessen  the  labor  <^  the  operation 
by  putting  between  every  two  successive  distances  given  in  the  Ephemeris  the  proportional 
logarithm  of  their  difference*  This  proportional  logarithm  is  obtained  by  subtracting  the  log- 
arithm of  the  difference  of  the  two  distances  &om  the  logarithm  of  three  hours  (both  quantities 
being  reduced  to  seconds),  because  three  hours  is  the  interval  of  time  between  two  successive 
distances. 

On  the  1st  of  March,  at  midnight,  of  Greenwich  mean  time,  the  distance  of  the  moon's 
centre  from  the  planet  Saturn,  west  of  her,  is  72^  35'  11^',  and  at  fifteen  hours  of  the  same  date 
it  is  74"*  22'  9'' ;  the  difference  between  the  two  distances  is  l"*  46'  58",  or,  reduced  to  seconds, 
is  6418",  the  logarithm  of  which,  subtracted  £rom  the  logarithm  of  three  hours,  or  10800*-,  gives 
for  the  proportional  logarithm  of  the  difference  between  the  two  distances  2260,  as  it  is  in  the 
column  headed  P.  Z.  of  Diff.  If  the  calculated  true  distance  of  the  navigator  lie  between  the 
two  given  distances  above  mentioned,  as,  fen:  instance,  if  it  should  be  73^  30^  47"}  the  oonre- 
spending  correction  of  the  time  would  be  found  as  follows :  — 

Distance  in  the  Ephemeris  at  Midnight, 

Calculated  True  Distance^ 

Difference, 

Prop.  log.  in  Ephemeris, 

Prop.  log.  of  Difference,  0**  55'  36", 

Prop.  log.  of  l**  33"  33'-  2842 

And  this  time  is  to  be  added  to  the  time  at  the  head  of  the  column  from  which  the  distance  of 
the  Ephemeris  was  taken,  which  would  make  the  time  at  Greenwich  oorrespcmding  to  the 
Navigator's  True  Distance  1*"*  33"*-  33**  on  the  morning  of  the  2d  of  March. 

This  method  of  getting  the  Greenwich  time  between  two  ^ven  times  in  the  Ephemeris  rests 
upon  the  supposition,  that  the  variation  between  one  distance  and  the  next  following  is  unifonn 
and  regular.  But  owing  to  the  inequalities  in  the  moon's  motion,  this  is  not  the  case ;  and  it 
is,,  in  consequence  of  this,  necessary  to  apply  to  the  Greenwich  time  obtained  by  the  prece£ng 
method  a  small  correction. 

This  correction,  due  to  the  second  differences  in  the  moon's  motion,  is  given  in  the  Table  on 
page  28  of  the  Appendix,  and  is  taken  out  and  applied  as  follows. 

The  top  of  the  Table  is  entered  with  the  difference  between  that  proportional  logarithm  of 
the  Ephemeris  which  has  already  been  used  and  the  one  next  following,  and  the  side  of  the 
Table  is  entered  with  the  time  which  has  been  added  to  that  at  the  head  of  the  column  of  the 
Ephemeris,  that  is,  the  time  given  by  the  difference  of  the  proportional  logarithms  at  the  ckse 
of  the  preceding  paragraph ;  under  the  former,  and  opposite  the  latter,  will  be  found  the  oor> 
rection,  in  seconds  of  time,  to  be  added  to  the  time  at  Greenwich  if  the  proporti<mal  logarithms 
are  decreasing,  but  subtracted  if  they  are  increasing. 

The  Ephemeris  of  the  Planets,  from  page  218  to  page  241,  consists  of  the  apparent  ri^ 
ascension  at  Greenwich  mean  noon  and  its  variation  for  one  hour,  the  apparent  declination  at 
the  same  date  and  its  variation  for  one  hour,  and  the  mean  time  of  their  meridian  passage; 
and  at  the  bottom  of  the  page  will  be  found  the  semidiameter  and  horizontal  parallax  for  eveiy 
fifth  day  of  the  month.  The  hourly  variations  belong  to  noon  of  the  day  on  which  they  are 
given.  The  mode  of  correcting  by  means  of  the  hourly  variation  for  any  time  fiom  noon  has 
already  been  explained. 
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The  Solar  Coordinates  for  Greenwich  mean  noon,  on  pages  242-244,  are  added,  and  ^e 
Moon's  Longitude  and  Latitude  on  pages  245  -  248. 

•    Finally,  the  Mean  Places  of  the  one  hundred  principal  Fixed  Stars  for  January  1,  1861, 
are  given  on  pages  256  ~  258. 

When  the  latitude  is  to  be  deduced  from  the  meridian  altitude  of  one  of  these  stars,  its  time 
of  passing  the  meridian  can  be  ascertained  hj  taking  the  sum  of  tiie  right  ascension  of  the  star, 
and  the  mean  time  of  sidereal  noon  contained  in  the  last  column  of  page  IIL  of  each  month. 
The  right  ascension  of  the  star  is,  in  fact,  its  hour  angle,  or  difference  in  time,  from  the  sidereal 
noon,  or  0^'  If,  then,  «  vessel  in  longitude  45'  West  should  wish  to  obtain  the  latitude  bj  a 
meridian  observation  of  a  star,  as,  for  example,  a  Tauri  (Aldebaran)^  on  the  evening  of  Janu^ 
aiy  1, 1861,  the  process  for  obtaining  the  time  of  meridian  passage  would  be  as  follows : — 

h.    m.     8. 

Mean  Time  of  sidereal  0**-  January  1, 1861,  5  14  40 
Correction  for  Longitude  omitted. 

Right  Ascension  of  a  Tavri  (Aldebaran)^  4  27  57 

Time  of  starts  meridian  passage,  9  42  87 

The  instant  of  passage  might  be  more  accurately  determined  by  making  an  allowance  for 
the  difference  between  mean  solar  and  sidereal  time,  and  by  applying  the  correction  for  longi- 
tude ;  but  the  above  is  sufficiently  near  for  the  purpose  for  which  it  is  wanted,  which  is,  to 
know  the  period  of  meridian  passage  approximately,  in  order  to  identify  the  star  if  necessary, 
and  to  be  in  time  with  the  observation.  The  navigator  will  perceive  that  the  dates  in  this 
column  of  page  III.  are  astronomical,  and  will  observe  the  distinctions  of  time  explained  in  the 
first  part  of  this  article ;  he  will  also  remember  that  when  the  sum  exceeds  24  hours,  24  hours 
are  to  be  subtracted,  and  a  unit  is  to  be  added  to  the  day  of  the  month. 

The  Sun's  Right  Ascension  may  also  be  used  for  finding  the  time  of  meridian  passage  of  a 
star,  as  shown  in  Bowditch's  Namgaiarj  p.  223. 
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THE  ASTRONOMICAL  PART. 

This  part  is  adapted  to  the  meridian  of  Washington. 

OhliquUy  of  the  Ecliptic^  &c.,  p.  250. — On  this  page  are  given  the  apparent  obliquityi 
the  equation  of  equinoxes  in  longitude  and  right  ascension,  the  precession  of  equinoxes  in 
longitude,  and  the  sun^s  aherration  and  horizontal  parallax,  for  every  ten  days  of  the  year ; 
at  the  bottom  of  the  page  will  be  found  the  mean  obliquity  for  the  be^nning  of  the  year,  the 
precession  for  the  middle  of  the  year,  the  logarithm  of  the  precessiontin  a  sidereal  day,  and 
the  logarithm  of  the  precession  in  a  solar  day.  On  the  same  page,  the  mean  longitude  of  the 
moon's  ascending  node  is  also  given  for  every  ten  days,  and  at  the  bottom  of  the  page  its 
daily  motion. 

Fixed  Stars,  —  The  Logarithms  -4,  B,  C,  D,  for  correcting  the  places  of  the  Fixed  Stais, 
are  given  for  the  mean  midnight  of  every  day  of  the  year,  and  the  constants  of  reduction  for 
every  five  days.  To  these  tables  are  added  Besssl^s  formulas  of  reduction,  with  Pbtsss^ 
coefficients,  and  the  notation  of  the  catalogue  of  stars  of  the  British  Association. 

The  mean  places  of  100  principal  Fixed  Stars  on  January  1, 1861 ;  the  apparent  places  of 
a  and  d  Ursse  Minoris,  at  the  time  of  the  upper  transit  at  Washington,  for  every  day  of  the 
year ;  and  the  apparent  places  of  the  remaining  principal  stars  for  every  ten  days ;  together 
with  a  table  giving  the  correction  of  51  Cephei,  <r  Octantis,  and  X  Ursae  Minoris,  for  terms  of 
nutation  involving  2  C  i  — complete  the  subject  of  the  Fixed  Stars. 

Solar  Ephemeris.  —  In  the  Solar  Ephemeris,  given  for  Washington  mean  and  apparent 
noon,  the  hourly  motions  in  right  ascension  and  declination  are  the  motions  at  the  instant  of 
noon.  Only  the  seconds  of  right  ascension  and  declination  are  given  for  apparent  noon,  the 
degrees  and  minutes  being  usually  the  same  as  for  mean  noon. 

The  Moon  Culminations  and  Moon-culminating  Stars  are  given  in  two  distinct  listi. 
The  list  of  Moon  Culminations  contains  both  the  solar  and  sidereal  dates  of  transit ;  the  ap- 
parent right  ascension  is  the  right  ascension  of  the  limb,  and  the  declination  is  the  declination 
of  the  centre,  at  their  respective  periods  of  culmination.  The  form  of  the  lists  of  moon- 
culminating  stars  has  been  somewhat  changed.  In  the  first  volume  of  the  Ephemeris,  refer- 
ence to  the  stars  to  be  used  in  connection  with  the  Moon  was  made  by  a  figure,  and  the  stars 
themselves  were  entered  successively  in  the  order  of  numbers.  In  the  present  volume  these 
figures  are  dispensed  with,  and  the  proper  star  to  be  observed  in  connection  with  the  transit 
of  the  moon's  limb  is  determined  by  means  of  the  sidereal  dates,  common  to  both  lists.  Each 
star  occupies  a  separate  column  containing  its  right  ascension  to  hundredths  of  seconds  for 
every  sidereal  date  throughout  the  year  for  which  it  is  available,  and  also  its  declination  and 
magnitude.  The  first  column  of  each  page  contains  the  sidereal  date,  and  the  last  the  daily 
change  in  right  ascension  of  the  corresponding  stars.  It  is  hoped  that  the  standard  observa- 
tories will  determine  the  place  of  each  one  of  these  stars  once  at  least  in  the  course  of  the 
year.    The  whole  list  has  been  taken  from  the  Twelve- Year  Catalogue. 

The  Epliemeris  of  the  Moon^  which  follows,  and  the  Moon^s  Phases^  require  no  special 
observation.  In  the  moon's  ephemeris,  as  in  that  of  the  sun,  the  hourly  motions  belong  to  the 
mstant  for  which  they  are  given. 

The  ephemeris  of  the  two  interior  planets  is  given  for  mean  noon  and  the  time  of  transit; 
and  that  of  the  exterior  planets  is  given  for  sidereal  noon  and  the  time  of  transit  The  place 
of  a  planet  for  any  number  of  minutes  t^  from  the  nearest  noon  for  which  it  is  giTen,  I  bdog 
negative  when  the  time  precedes  the  noon,  may  be  computed  by  the  formula. 

Planet's  R.  A.  (or  Dec.)  «  il  +  5  <  +  C  <*, 
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in  which  A  =zR»A,  {ot  Dec.)  for  the  noon, 

£  =  the  motion  of  R.  A.  (or  Dec.)  for  1  minute, 
or,  more  exactly,      =  the  factor  of  <,  as  given  in  the  Ephemeris ; 

C  :=  the  factor  of  ^  =:  factor  for  second  differences. 
The  Solar  Coordinates  are  given  for  each  mean  noon  and  midnight,  referred  to  the  ap- 
parent equinox  and  equator,  and  also  to  the  mean  equinox  and  equator,  at  the  beginning  of 
the  year.  In  the  case  of  the  rectangular  coordinates,  only  the  last  four  decimals  are  given 
for  the  mean  equinox  and  equator,  and  the  first  three  places  are  to  be  taken  from  the  appar- 
ent equinox  and  equator.  When  a  change  of  a  unit  is  to  be  made  in  the  third  place,  it  is 
indicated  by  a  corresponding  colon  (:)• 

The  Planetary  Coordinates  are  referred  to  the  mean  equinox  and  ecliptic  of  the  mean 
noon  of  the  2400,000th  day  of  the  Julian  Period,  and  the  dates  for  which  they  are  given  are 
counted  from  this  epoch  in  mean  solar  days.    They  may  be  converted  into  days  of  the  Julian 

Period  by  addiog  2400,000.     The  columns  — -^x,  &c.  contain  the  quantities  — 1600  m  -^  a;, 

— 1600  >n  -g  y,  — 1600  m  -^  z,  in  which  m  denotes  the  mass  of  the  planet,  and  1^  the  unit 

of  attractive  force  in  the  solar  system,  or  log  A;  =  8.2d&5614. 

Eclipses,  —  The  Tables  of  Data  of  the  Solar  Eclipses  are  adapted  to  very  accurate  com- 
putation by  the  following  formulas. 

Let  ^  :=  the  latitude  of  the  place, 

X  =  its  western  longitude  from  Washington, 
log  e=  8.9110835, 
log(l  — e»)  =  9.9971066, 
sin  ^'  =  e  sin  ^, 

A  ==  sec  <^'  cos  ^, 
A:  =  (1  —  e')  sec  ^'  sin  ^, 
a  =  il  —  A  sin  (/i —  X), 
ft  =  B  — £A:-f- GAcos  (m  — X), 
c=  —  C-^Fk—HhcQs  {iJi—\)y 
m  =  ^bZ 
If  the  instant  for  computation  were  correctly  chosen  at  the  time  of  beginning  or  end  of  the 
eclipse,  m  would  be  exactly  equal  to  a.     If  m  be  not  equal  to  a,  the  instant  for  a  new  compu- 
tation, which  will  be  an  approximation  to  the  actual  time  of  beginning  or  end,  may  be  fouiid 
by  adding  to  the  preceding  time  of  computation  an  interval  <,  which  may  be  obtained  in  sec- 
onds by  the  formulas, 

log/  =  1.86167, 

^°^*  =  ^  =  ?^ 

a'  =  A^  —  I*'  h  cos  (/i  —  X), 
ft'  =  B  —  fi/  GAsin(M  — X), 
_  1000i)00(w  — g)  ^ 

^  mi^t  be  taken  of  the  same  sign  with  a,  and  is  a  sufficiently  near  approximation  to  the 
angle  of  contact  from  the  north  towards  the  east.  For  the  shadow  of  a  total  eclipse,  it  must 
be  taken  with  a  sign  opposite  that  of  a. 

The  magnitude  of  the  eclipse  is  found  by  taking  the  difference  (with  regard  to  the  signs) 
between  the  value  of  yjt  at  the  beginning  and  its  value  at  the  end  of  the  eclipse,  and  if  this 
difference  is  denoted  by  2  ^,  the  number  of  digits  eclipsed  is 

12(l-Hn)sin«i^,  or,  12  (1 -Mi)  cos«  i^, 
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according  as  ^  is  acute  or  obtuae ;  n  is  the  ratio  of  the  semidiameter  of  the  moon  to  that  of 
the  sun. 
The  value  of  0  may  also  be  obtained  by  the  formulas 

(in  which  x  ^^ts  the  sign  of  l/)  ;  and  the  expression  of  t  may  be  changed  to 

<=  1000000.  ?^.^-"">. 
a'  sin  B 

The  following  is  an  example  of  the  computation  of  the  end  of  the  Eclipse  of  December  90, 
for  the  Ohservatory  at  Washington. 

For  Washington,  ^  =  38^  63'  39".3  X  =  0°  C  0" 

log  sin  i  =  9.7978801  log  cos  <^  =  9.891 1505 

log  sin  ^'  =  8.7089636  log  sec  <^'  =  0.0005692 

log  k  :^  9.7955569  log  h  =  9.8917197 

A  first  approximation  may  be  made  from  the  chart,  and  corrected  by  computation.  In 
this  way  we  obtain  20*"  36*"  Washington  mean  time  as  a  near  approximation  to  the  time  of 
the  end  of  the  eclipse  at  Washington.     For  a  nearer  approximation,  take  from  table  (p.  410) 

for  20'»  36-» 

il  =  —    0.13542  log  E  =  9.962870 

B  =  -h    1.04771  log  F  =  9.964680 

C  =  —    0.04228  log  G  =  9.598217  n 

il'  =  4-155.17  log  H  =  9.588525  n 
jB'  =  +  27.28  II  =  dOOr  8'  43".l 

Hence  /*  —  X  =  308^  8'  43".l 

log  cos  (fi — X)  =  9.790748  log  sin  (^  —  X)  =  9.895669  n 

log  [h  cos  (/i— X)]  =  9.682468  log  [h  sin  (^  —  X)]  =  9.787389  n 

.  log  [Gh  cos  (/i  —  X)]  =  9.280685  n  log  [Hh  cos  (V  —  X)]  =  9.270993 n 
log  (Ek)  =  9.758426  log  Fifc  =  9.760186 

GAcos(/i  — X)  =  —0.19085  — flAcos(/i  — X)  =  4-  0.18664 

—  £  *  =  —0.57336  Fifc  =  +  0.57569 

B  =  -M.04771  _  C  =  -4-  0.04228 

h  =  +0.28350  c^-^  0.80461 

log  h  =      9.4525531  —  h  sin  (/x  —  X)  =  -f-  0.61290 

log  c  =      9.9065854  A=—  0.13542 

log  m  =      9.6790693  a  =  -h  0.47748 

log  tan  i  ^  =      0.2265161  m  =  -h  0.47761 

it  =  -1-118^  37'  w  —  a  =  -H  0.00013 

log  y  h  cos  (i*  —  X)]  =          1.54414  log  [GiJ  h  sin  (ft  —  X)]  =        1.24728 

— /i'  A  cos  (/i  —  X)  =  —  35.01  —Gfi'h  sin  (,i  —  X)  =  —17.67 

a'  =  4-120.16  ^  =  +  ^-61 

a'  4-  *'  cot  V^  =  4-114.92  log  *'  =        0.9827 

log  [  10'  (m  —  a)]z=         2. 1 139  log  cot  yft  =        9.7369  n 

log  [a'4-^  cot +]  =         2.0604  h'  cot  ^^  =  —  5.24 

log  t  =         0.0585  <  =  4-  1.18 

h     m   <i 

Approximate  time ,        •        20  36  0.00 

<,  the  correction •         •  4-1-^3 

Washington  mean  time  of  end 20  36  L 13 
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Occultations. — The  pages  413  to  435  inclusive  are  taken  up  with  Elements  for  PacUitat' 
ing  the  Calculation  of  Occvltations  of  Planets  and  Stars  by  the  Moon.  These  elements  are 
given  for  all  the  stars  to  the  fif\h,  and  for  some  of  the  sixth  magnitude,  inclusive,  contained  in 
the  British  Association  Catalogue,  which  can  he  occulted  hy  the  moon  during  the  year  1861. 

The  several  columns  of  these  pages  contain,  —  1.  the  date ;  2.  the  starts  name ;  3.  the 
star's  magnitude ;  4.  the  limiting  parallels  of  visibility ;  5.  Washington  mean  time  of  the 
moon's  true  conjunction  with  the  star  in  right  ascension  ;  6.  Washington  hour  angle,  in  time, 
of  the  star  at  the  time  of  true  conjunction ;  7.  coordinate  q  at  the  time  of  true  conjunction , 
8.  hourly  variation  p*  of  coordinate  p ;  9.  hourly  variation  q'  of  coordinate  q ;  10.  logarithmic 
Bine  of  the  star's  declination ;  11.  logarithmic  cosine  of  the  star's  declination. 

Designating  the  time  of  true  conjunction  by  the  usual  symbol,  ^  ,  we  have,  at  this  time, 
Taa^,A»sfl,l>BO,  and  q  =^  Y.  For  any  other  time  during  the  occultation,  we  shall 
have  T  «=  <J  +  (<),  A  »  H  -j-  sidereal  equivalent  of  (<),  p  =  (t)  f,  and  g  =»  F  +  (t)  q*. 
The  other  elements  are  considered  as  constant  for  the  occultation. 

In  the  prediction  of  an  occultation  for  a  particular  place,  the  principal  objects  of  determina- 
tion are,  the  instant  of  immersion^  or  of  the  star's  disappearance  behind  the  moon's  limb ;  of 
emersion^  or  of  the  star's  reappearance ;  and  the  points  on  the  moon's  border  where  these 
appearances  take  place. 

The  calculations  are  made  according  to  the  method  of  Bessel,  whose  original  paper  on  tne 
subject  may  be  found  in  Sghxtmachek's  Astronomische  Nachrichten^  Vol.  YII.  p.  1 ;  also  in 
the  Berliner  Astronomisches  Jahrhuch  for  1631,  p.  257.  The  letters  and  numerals  prefixed 
to  tiie  stars  belonging  to  the  group  of  the  Pleiades,  and  the  magnitudes  of  these  stars,  are 
taken  from  No.  V.  of  Bsssel's  Astronomische  Untersuchungen, 

The  process  of  computation  is  shown  by  the  following  equations :  — 

d  Bs  Longitude  for  Washington,  of  the  place,  -f-  West,  —  East 
^  sa  Geographical  North  Latitude  of  the  place. 
i^'  B.  Geocentric  North  Latitude  of  the  place. 

r  »-  Earth's  radius  at  the  place,  or  the  distance  of  the  observer's  position  from  the  earth's 
centre. 

It  is  unnecessary  to  calculate  ^'  and  r  separately,  as  we  have 

r  sm  ^  =-    -7= — / .  .j\  r  cos  6'  = 

in  which  e  denotes  the  eccentricity  of  the  earth's  meridians. 

The  logariUims  of^^^J^^,^^  -  log  A,  and  of^^^^)^,^^  «  log  B,  derived  from 

e  =-  .081697,  according  to  the  latest  determination  of  Bessel,  may  be  taken  from  the  follow- 
ing taUe,  where  the  geographical  latitude  of  the  place  is  the  argument 


COBff) 


^(l— «*8iii«^) 


* 

log.  A 

Log.B 

0 

9.9971 

0.0000 

10 

9.9971 

0.0000 

20 

9.9973 

0.0002 

30 

9.9975 

0.0004 

40 

9.9977 

0.0006 

50 

9.9979 

0.0009 

60 

9.9982 

0.0011 

70 

9.9984 

0.0018 

rsinffi'^'A  sin  ^ 
r  cos  ^'  «  J3  cos  ^ 
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a  —  r  cos  ^'  sin  (A  —  d) 
^  s»  r  cos  ^'  cos  (A  —  d) 

log  X  »  9.4192 

r  »«  r  sin  ^'  cos  D  —  &  sin  D  v'  «  a  X  sin  D 

mam  M ^p  —  u  nam  N^p^  —  yf 

mcoa  M  ^  q  —  v  ncosJY«g'  —  t* 

log  k  »  9.4350 
cos+-5illli|Lz^ 

Q«90*»  — 2V=F^ 
I  «.  _^  cos  (Jtf  —  N)  =F^^ 
Upper  signs  for  Immersion ;  under  signs  for  Emersion. 

c  sin  C  =  u  4-  <  •«' 

Mean  solar  time  of  the  starts  apparent  contact  with  the  moon's  limb 

„ T—d+t 

Angle  from  Narih  Point  —  Q 
Angle  from  Vertex  —  V 

The  angle  ^  is  to  be  taken  out  positive  and  less  than  ISO"".  If  log  m  sin  (M —  iV)  be 
greater  than  log  A;,  cos  ^  will  evidently  be  greater  than  1,  or  impossible,  and  there  will  be  no 
occultation,  except  in  some  rare  instances  where  the  moon's  limb  passes  very  close  to  tbe 
star,  when  log  cos  ^  will  result  very  near  0.  In  these  cases,  a  recalculation  should  be  made 
according  to  the  method  which  follows,  using 

t ^coa(M—N), 

which  may  give  log  m  sin  (M —  N)  less  than  log  il,  when  the  star  will  be  occulted.  On  the 
other  hand,  it  may  happen  that,  in  these  cases  of  very  near  approach,  a  first  determination 
may  give  a  cos  ^|t  less  than  1,  which  a  recalculation  will  show  to  be  impossible.  The  angle 
^  is  then  to  be  considered  ss  0°  when  main  (M  —  N)  is  positive,  and  we  shall  have  Q  «» 
90**  —  N.  When  m  am  (M  —  N)  U  negative,  ^  =-  180%  or  Q  «  90**  —  2V  +  180»,  « 
270**  —  JY.     We  shall  also  have,  at  the  time  of  nearest  approach, 

star's  distance  from  moon's  limb  —  ir  (m  sin  (M  —  JV)  —  .2723^9 

in  which  n-  is  the  moon's  horizontal  pamllax. 

By  Angle  from  North  Point  is  to  be  understood  the  arc  included  between  the  star  when  in 
contact,  and  the  point  where  the  limb  is  intersected  by  an  arc  of  a  great  circle  passing  firom 
the  moon's  centre  to  the  North  Pole ;  and  by  Angle  from  Vertex^  the  arc  between  the  star  at 
contact,  and  the  point  where  the  limb  is  intersected  by  an  arc  of  a  great  circle  passing  from 
the  moon's  centre  to  the  zenith.  These  angles  are  reckoned  from  the  north  point  and  horn 
the  vertex  towards  the  West  round  the  circumference  of  the  moon's  disc.  For  the  image  as 
seen  in  an  inverting  telescope,  add  to  them  180*'. 
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The  results  obtained  by  the  above  equations  are  only  approximate,  yet  the  computed  times 
of  immersion  and  emersion  will  usually  be  within  one  or  two  minutes  of  the  truth.  The 
error  generally  increases  with  the  starts  distance  from  the  apparent  patn  of  the  moon^s  centre, 
and  may,  in  some  cases,  amount  to  several  minutes.  For  an  immersion,  this  error  is  not  of 
much  consequence ;  but  for  an  emersion,  especially  of  a  small  star,  the  time  should  be  de- 
termined with  greater  precision.    For  this  purpose  v!  and  v'  must  be  computed  with 

tt  being  the  symbol  by  which  we  express  the  sidereal  equivalent  of  t  in  these  equations. 

u'  as  r  cos  ^'  X  cos  (A'  —  d) 

t?'  =»  r  cos  ^'  X  sin  (A'  —  d)  sin  D. 

Then  with  these  values  of  u'  and  »',  recompute  iV,  n,  ^,  and  <,  by  means  of 

It  sin  iV  «.  ^  —  u' 
ft  cos  iV  »  g'  —  »' 

cos  ^  =a  w  sin  (If —  JV) 

h 

t  »= COS  \M  —  IV)  =F ^ 

using  the  Jtf  and  m  obtained  by  the  first  computation,  and  we  shall  have  the  time  of  C(Hitact 
T  —  d  4"  '»  generally  within  a  few  seconds  of  the  truth. 
As  a  check  on  the  accuracy  of  the  work,  we  might  compute 

tt  «  r  cos  ^'  sin  (A  —  4  +  /*) 

V  «  r  cos  ^'cos  D  —  r  cos  ^'  cos  (A  —  <2  4~  m) 

and  we  should  have 

(p  4-  i  p/  —  „)«  -I-  (^  +  <  ^/  _  t,)«  =  iP  «  0.0741. 

But  if  ot  sin  Jlf,  m  cos  Jlf,  log  n  sin  iV,  and  log  n  cos  iV,  have  been  corrrectly  computed,  we 
shall  have  the  following  shorter  and  more  convenient  check  on  the  subsequent  calculations 
for  the  time  of  contact : 

(m  sin  JW  4-  «  n  sin  JV)«  +  (m  cos  JIf  4-  <  n  cos  iV)«  «=  fc*  =  0.0741. 

The  elements  of  computation,  fi,  F,  etc.,  are  given  for  the  instant  of  the  moon^s  true  con- 
junction with  the  star  in  right  ascension.  It  is  desirable,  however,  in  computing  an  occulta- 
tion  for  a  particular  place,  to  assume  a  time  for  the  calculation  near  to  the  time  of  the  nearest 
approach  of  the  moon^s  centre  to  the  star,  as  seen  at  that  place,  and  to  reduce  the  elements 
to  this  assumed  time.  This  time,  for  which  the  nearest  tenth  of  an  hour  will  be  sufficiently 
accurate,  will  not  difier  greatly  from  the  time  of  wpj^armt  conjunction,  as  affected  by  parallax, 
which  may  be  determined  approximately  by  the  following  equations.  Let  T  —  d  be  the 
time  of  apparent  conjunction ;  then 

u\       gin(g-rf) 

^'        p'  sec  ^  —  [9.4027]  cos  (IT—  d) 

The  elements  corresponding  to  the  time  T—  d  may  then  be  obtained  as  follows : 

A  — d— H— d-H(/») 
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Where  occultations  are  to  be  generally  observed,  as  at  astronomical  stations,  either  tempo 
rary  or  permanent,  the  observer  will  find  an  advantage  in  looking  over  the  list  and  selecting, 
beforehand,  all  those  which  may  be  visible  at  his  station,  by  observing  if  his  latitude  be  in- 
cluded between  the  limiting  parallels  for  any  given  occultation,  if  the  time  ( T  —  <2}  be 
favorable  as  regards  the  absence  of  daylight,  and  if  the  starts  hour-angle  (h  —  d)  be  not 
greater  than  its  semidiurnal  arc  for  the  given  latitude. 

For  obtaining  the  time 

it  will  be  well  to  tabulate  the  values  of 

(.\ Bin  (g— rf) ^ 

^  '  ~"  ;>'  MC  ^  —  [9.4027]  cos  (H— d) 

for  every  half-hour  of  (H  —  (2)  as  far  as  the  greatest  semidiurnal  arc  computed  for  the  lati- 
tude of  the  station  with  a  declination  of  30° ;  and  for  all  values  of  p',  using  two  decimal 
figures,  from  0.50  to  0.60. 
It  will  also  be  found  advantageous  to  have  tabulated  values  of 

tt  -a  r  cos  ^  sin  {h  —  d) 
u'  '^  r  cos  ^'  X  cos  (A  —  d) 

which  should  be  given  for  every  minute  (in  time)  of  (h  —  d),  from  O**-  to  6''-.     If  (A  —  d) 
exceeds  6*',  the  ailment  will  be  12**-  —  (A  —  d),  instead  of  (A  —  d).    It  will  be  seen  by 
the  equations  that  u  will  have  the  same  sign  as  sin  (A  —  d)^  and  that  «'  will  have  the  same 
sign  as  cos  (A  —  d). 
In  the  equation 

»  ■■  r  sin  ^'  cos  D  —  5  sin  D 

the  term  r  sin  ^'  cos  D  may  be  tabulated  for  every  tenth  minute  of  declination,  fiom  0* 
to30*. 

For  a  practical  application  of  the  preceding  formulae,  we  will  make  the  calculations  for  an 
occultation  of  the  star  26  Arietis,  January  19,  1861,  as  it  will  appear  at  Ann  Arbor, 
Michigan,  in  north  latitude  42*^  16'  48'^=  ^,  and  west  longitude  from  Washington  0**  S7"  12" 
=  d.  The  data  for  the  computation  are  given  on  page  413,  and,  with  the  latitude  and 
longitude  of  the  place,  are  as  follows :  — 

January  19.    26  Arietis,  6^. 

4>  H-42'ld8  H  +1  48*46*  j/     OjQMS 

h    »  rf+0  2M2  ^+4)4644 

/       Q  rl  A  il—  rf  -*-!  21  34  log  Bin  D  4-9.5178 

^      *,       l\^'l  r-H   0.3470  log  co«Z> -1-9.9751 

$  ^d       7  46.8 

Calculation  of  the  Time,  T —  J,  and  reduction  of  the  elements  of  computation. 

log  p' -{-9.720  h 

log  sec  (f>  4-0.131  '*'  "*■  ^'^ 

logp'  sec  <^  =  log  (1)  +9.851  ^^^^  ^  ^^  ^^  ^  ^^  J 

logcL?(^r^^9:^  Siderealeq^vlentfor,,  C)H.  04J   7 


log  [9.403]  cos  (£r—  d)  =  log  (2)  -{-9.375 

(2)4-  .237 
(1)  4-  .710 


H— rf4-0*)=  A  — rf^-2    341 

S  — rf       746J8 


(l)-(2)=  (3)-h:473  <-<^  +  (0=  ''-J^'Sw 


log  (3)  4-9.675 
log8in(ir— cO  4-9.542 


_  0.7  X  0.1644 «  (0?'+      o.iia 

,      sln(H-rf)  --6--V"       r'ToQC^  y4-(0(7'=  g+       0.4681 

log 18) ^  ^"^  W  -^^'^  (0  P*  =  0.7  X  0.5246  ^  p  4-       0.3678 


r 


USE   OF    THE    TABLES, 


497 


Calculation  of  the  times  of  Lnmersion  and  Emersion^  etc. 

(Table,  page  493,  Aig.^)           log^      9.9977  log  m  sin  if —8.1303 

log  Bin  <l>  +9.8279  log  m  cos  3f  -h8.5966 

logAm^^                   log  r  sin  ^ -h9.8856  log  tan  JIf —95337 

log  cos  Z>  -h9.9751  log  cos  M  4-9.9760 

log  r  sin  ^'  cos  Z>  +9.8007  log  m  +8.6206 

(Table,  page  493,  Ai^.*)           log  B     0iX)07  log  n  sin  iV +9.5535 

log  cos  <l>  +9.8691  log  n  cos  iV^  +9.1189 

log  B  COS  ^  =                   log  r  cos  ^'  +9.8698  log  tan  JV'  +0.4346 

log  sin  (A  —  d)  +9.7108  log  sin  N  +9.9725 

logrco6^8m(&— rf)«loga  =  loga  +9.5806  logn  +9.5810 

log  cos  (A  -  <0  +9.9334  _,      m      nn^ 

logrcos<^'coe(A-d)=i          log 6 +9.8032  ^"^  ^      "^'^^ 

log  1      9.4192  log  cos  (3f  —  iV)  +8.3613 

log  a  X  +8.9998  -  !<>«  ?  «>»  (^-  ^)  ==                log  (1)  -7.4009 

log  sin  D  +9.5178  log  sin  (If  —  N)  —9.9999 

log  6  sin  D  +9.3210  log  m  sin  (itf  —  jY)  -8.6805 

logal8inZ>»                          log  v' +8.5176  logib      9.4350 

log6l=                                       logu'  +95224  iQgmrincy-JV)^                       log  cos  V -9.1855 

r  sin  ^'  coe  D  +  .6320  log  sin  v  +9.9948 

6  sin  Z>  +  .2094  log  ib  sin  ^  +9.4298 

rsin^co«Z)-6ainZ>=               i;  +  .4226  iog*^5i=.                                    log  (2)  +9.8488 

9+4^  ""                                                  (l)-.0025 

7-r«                                 »cosif+.0395  (2)  +  .7060 

p  +  .3672  For  Immersion,  (1)  —  (2)  «                   «»  —  .7085 

tt  +  .3807  p^jj.  Emersion,  (1)  +  (2)  =                     ^  +  .7035 

^  -  «  =-                                  «  sin  if  -  .0135  l^g  ,^  _c).8503 

L  "^  '^^  log  «'  +9iS24 

^        ^  f,  "*"  •*^^29  ,      ,  „,  -9.0727 

9'-^-  ncosN+  .1315  ,^g ^  ^.g 5176 

^"•■•^^^  log  «,t;' -8.3679 

«'+l^  <,r'-.0233 

p'-ii'-  n8inA'+.35T7  r  +  .4226 

o,  v^tiv*  ^                                  CC08C+  .3993 

3/    341    8  <i  tt'  —  .1182 

^^      69  49  tt  +  .3807 

3f  —  iV    271  19  tt  + 1,  »'  «                                  c  sin  C  +  ^2625 

900— A'20  11  logcsinC  +9.4191 

V*      98  49  log  c  COS  C  +9.6013 

For  Immersion,  90P  —  N-^  v  =     Q    281  22  log  tan  C  +9.8178 

h     m 

r— rf      8  28.8 

(Bednoed  to  hoars  and  minntes,)  t^  —  0  42.5 

Jmkebsiov:  Aim  After  BihanTime^ «    r— rf+/,     7  46.3 

C+  33  id 

Immermm  Ans^  from  North  Point  ^ Q     281  22 

Immersion  AngUfrom  Vertex  ^Q-^C^ F    314  41 

h     m 

(Bedoced  to  hoars  and  minutes,)  +  o  42.2 

Emsbsiok:  Ann  AAcr  Mnn  liwt, 9  u^q 
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Galculatiou  of  a  more  aocuiate  time,  etc.  of  Emtrnan, 

h^d^2    ?4l'  From fint determination,                 if    341    ^ 

Sidereal  equir.  for  J  <»s»           Jft»-l-    21    3  ^'      71    0 

Ik  — rf-».l«,t=                h'  —  d-h^^m  If— if    270    8 

W>^N      19    0 

log  cos  (A'  — 10+9.9069  V      96  49 

log  r  cos  ^ +9.8698  For  Emeniont  90^  —  ^  +  ^  s             Q    117  49 

logl     9.4192  (1)— .0002 

logrcos<(>'aco8(A'  — rf)  =       log  m' +9.1959  (2)  +  je921 

log  sin  (V  —  d)  +9.7713  (i)  +  (2)  »                                              «  +  .6919 

logrcos^'A+9i»90  log«+9B400 

log  sin  Z) +9.5178  log*  sin  iV +95653 

logrco8^a8in(A'— rf)8inZ>=k)gw'+8.5780  log»<giniV^+9.4D53 

V*  +  .0378  log  „  coa  2V +9.1021 

^+-'^^  log  a  «  cos  iV +8.9424 

^  — p'-                             fico8iV+ .1266  n«cosiV+ J)876 

!#'  +  1670  jyj^  fijg^  determination,                m  cos  If  +  .0395 

11'+ .6246  mcosilf+afcosiV-                       (3)       .ISH 

?'-«'-                             fiBiniV^+ .3676  •<sin2V^+ J2543 

log  n  sin  iV  +9.5653  ^rom  firet  determination,               m  sin  M—  J9135 

log  n  cos  i\r +9.1024  msinlf  +  iilsin  JV=.                        (4)      .2408 

log  tan  ^  +0.4629  (4)t      josao 

log  sin  JV  +9.9757  (3)«      ^i^i 

log  11+95896  (3)«  +  (4)«  =  P  =  0.0741,             Check      iJ741 

Ftom  fint  determination,            log  m  +6j6908  log  u^  +9 J959 

-  log  -  -9.0310  ^  <  «*  +9X1850 

*  logo'+^STSO 

log  cos  (3f-  i^)  +7.3668  ,     ^  ^  .^^Ig,, 

log  sin  (If- i^ -0.0000  tr'+ijaea 

log  m  sin  (Jf-  A)  -85206  j^  ^^^  determination,  i;  +  .4226 

m-n.M      A)  ^^  I.  + 1 1^  «  CC08C+.4488 

log  »!L^(»zJ? «              log  cos  V  -9.1856  lu*  +  .1086 

log  sin  v^  +9.9948  From  first  determination,                          u  +  .3807 

log  ik  sin  V  +9.4296  u-htuf  ^                                   e  sin  C  +  .4893 

log  4J^  =,                              log  (2)  +9.8402  log  c  sin  C  +95896 

*  log c cos  C+95520 

-l0g^cos(3f-iV)=          log(l)-€5978  log lan  C +05376 

h    m 
r— rf        8985 

(Rednoed  to  hoars  and  minntes,)  <  +  0  415 

Emm$B101x:  Ann  Arixfr  Mean  Tbne, T- (f  +  f       9  10l3 

C+  47**  29 

Emersion  Angle  from  North  Point  ^ Q      117  49 

^menian  Angle  from  Vertex  =  Q -h  V  = F      165  18 


The  last  two  page?  of  the  Occultations  contain  a  list  of  such  OocultatioDs  as  will  be  visi- 
ble at  Washington  during  the  year  1861. 

The  Tables  of  Jupiter* 8  Satellites  embrace,  — 

A  list  of  the  occultations,  eclipses,  transits,  and  transits  of  shadows,  in  the  order  of  the 
time  of  the  occurrence  of  the  phenomena  for  the  satellites  taken  promiscuously.  They  are 
given  for  every  month,  accompanied  with  a  diagrani,  constructed  for  the  eclipse  which  oc- 
curs nearest  the  middle  of  the  month,  showing  the  phases  of  the  eclipses  for  an  inverting 
telescope. 

A  table  containing  the  mean  time  of  the  geocentric  superior  conjunction,  and  the  rectangu- 
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lar  codrdinates  of  the  satellites  conesponding  to  the  time  from  the  next  preceding  superior 
conjunction,  at  intervals  of  twenty  minutes  for  the  first  satellite,  of  forty  minutes  for  the 
second,  of  one  hour  and  twenty  minutes  for  the  third,  and  of  three  hours  for  the  fourth  satel- 
lite. They  are  also  given  for  the  time  of  eclipse  for  the  first,  second,  and  third  satellites  at 
intervals  of  seven  days,  and  for  the  fourth  for  every  eclipse.  They  enable  the  astronomer  to 
obtain  the  configurations  at  all  times.    They  are  given  in  seconds  of  arc. 

The  cogrdinates  have  their  origin  in  the  centre  of  the  primaiy,  and  are  referred  to  the 
major  and  minor  axes  of  the  apparent  ellipse  described  by  the  path  of  the  satellite. 

The  major  axis  of  this  ellipse  is  constant,  for  the  earth's  mean  place ;  but  the  ipinoT  axis 
takes  all  values  from  the  positive  and  negative  maxima  to  zero,  owing  to  the  changes  in  the 
earth's  elevation  above  the  plane  of  the  satellite's  orbit. 

The  values  in  the  table  correspond  to  the  maximum  value  of  the  conjugate  axis,  as  seen 
from  the  sun  or  that  of  the  mean  maximum  for  the  earth  (which  is  a  constant  value).  Fac- 
tors are  given  in  an  adjoining  column,  at  intervals  of  seven  days  for  the  first,  second,  and 
third  satellites,  and  seventeen  dojs  for  the  fourth,  to  reduce  the  above  values  to  those  cor- 
responding to  the  axis  for  the  time  being;  also  for  the  same  mtervals,  the  angle  of  inclination 
of  the  northern  semi-minor  axis  to  the  circle  of  declination. 

X  is  pomtive  after  superior  conjunction,  or  on  the  east  side  of  the  planet,  negative  before 
superior  conjunction,  or  on  the  west  mde.  y  will  be  positive  north,  negative  south.  The 
eclipses,  occultati<ms,  &c.  of  the  satellites,  visible  at  Washington,  that  is,  those  which  occur 
when  the  sun  is  8^  below  and  Jupiter  8°  above  the  horizon,  are  distinguished  by  a  W.  placed 
after  the  name  of  the  phase. 

The  Ajppendix  contains  an  article  on  the  construction  of  this  work,  similar  to  that  of  the 
preceding  3rear. 

It  also  contains  tables  of  reduction  from  the  equator  to  the  ecliptic,  and  the  reverse ;  a 
general  table  for  the  Libration  of  the  Moon,  constructed  by  means  of  the  formulas  on  page 
334,  and  furnishing  the  values  to  be  employed  in  the  computation  of  the  moon's  libration  in 
latitude  and  longitude  (see  page  334)  ;  a  table  showing  the  moon's  mean  motion  in  longitude 
for  sidereal  intervals  of  time,  carried  out  to  tenths  of  minutes  ;  a  table  of  logarithms  of  small 
arcs  in  space  and  time ;  a  table  showing  the  correction  required  on  account  of  second  dif- 
ferences in  the  moon's  motion,  the  use  of  which  is  explained  in  the  preceding  part  of  this 
article,  page  488 ;  a  table  for  converting  mean  solar  into  sidereal  time,  and  the  reverse ; 
and  a  table  containing  the  corrections  to  be  applied  to  the  places  of  Polaris  and  d  Ursse 
Minoris  in  the  years  1857,  1858,  and  1859,  arising  from  the  terms  of  nutation  depending 
upon  2  C 
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CX)NSTRUCTION    OF    THE   ASTRONOMICAL   AND 
NAXJTICAL  EPHEMERTOES  FOR  1861. 


Ths  Precession  of  the  Equinoxes  adopted  in  this  volume  is  taken  from  Stbutb 
andpBtsss;*  it  is, 

Precession  =  50''.2411  +  (y'.00022e8  ^ 

in  which  <  is  the  number  of  years  after  1800. 

Tbe  Mean  Obliquity  of  the  Ecliptic  is  also  taken  fVom  Stbttte  and  Petbks,  and  its 
value  is,  t 

Obliquity  =  23**  27'  54".22  —  0".4645  i  —  0''.0000014  f. 
The  constant  of  aberration  is  that  of  Strvvs,  and  is,  | 

Aberration  =  20".4451  ±  O^.Olll. 

The  Nutation  of  the  Apparent  Obliquity  and  the  Equation  of  the  Equinoxes  are 
computed  from  Pbtebs*  formulas  given  in  his  Ntmerus  Constans  Nutatiams.^ 
These  formulas  are  reprinted  in  the  volume  of  this  ephemeris  for  1855. 

Of  the  Mean  Places  of  100  Fixed  Stars,  thirty-three  have  been  taken  from  Lb 
Vebbibb^s  list  of  Fundamental  Stars,  Annales  de  rObservatoire  ImpMale  de  PariSy 
Vol.  II. ;  nine  from  a  list  of  Ciroumpolar  Stars  prepared  by  Dr.  Gould,  U.  S.  Coast 
Survey  Report^  1855 ;  and  the  remainder  from  the  list  of  stars  in  the  English  Nan- 
tical  Almanac  for  1855,  combined  with  that  given  in  the  Astronomical  Observations 
made  during  the  Year  1846  at  the  National  Observatory ^  Washington, 

The  Apparent  Places  of  the  Fixed  Stars  have  been  obtained  by  means  of  Petebs' 
formulas,  which  are  given  on  page  255. 

The  place  of  Sinus  is  corrected  by  the  following  formula,  given  by  Petebs,  foi 
the  variability  of  its  motion  in  right  ascension  compared  with  those  of  /3  Ononis^ 
«  Ononis,  and  Procyon. 

Variation  of  right  ascension  =  0^.101  H-  0^.00072 1  H-  0^.170  sin.  (u  +  92*  l^) ; 

In  which 

*  Pbtsbs'  NumervM  CbnafOM  Nutatiom$t  p.  71. 

t  Ibid.,  pp.  66  and  71. 

)  Stbuvb's  Constant  de  PAberrationj  p.  47. 

f  Fstbbs'  Numenu  Qnutam  Nutatmu^  pp.  46-48. 


APPENDIX. 

«  ==  the  eccentric  anomaly  from  the  'inferior  apsis.    It  is  found  from  the  elemenlS| 

Mean  annual  motion  of  Sirius  in  its  orbit  =  7''.3104    zb  0''iS162 
Period  of  its  revolution  =  ^^.245    db  P'.456 

Passage  through  the  inferior  apsis  =  1792.819  dt  2^'.089 

Eccentricity  =  0.5647      dt  0.0837, 

The  List  of  MooU'Culminating  Stars  is  large,  and  so  arranged  in  a  systematic 
form  as  to  permit  the  observer  a  great  range  for  selection. 

The  Ephemeris  of  the  Sun  is  constructed  from  the  Tables  of  Hansen  and  Oluf- 
SEN,  Copenhagen,  1653.  In  the  computation  of  the  Sun^s  Geocentric  Ck>ordinates, 
regard  has  been  had  to  the  sun^s  latitude ;  the  computation  has  been  made  by  means 
of  the  formulas  given  in  the  Cansiruciion  of  ike  Almanac  for  1855. 

Engke^s  discussion  of  the  Transits  of  Venus  in  1761  and  1769,  iQ  hi?  Der  Femit- 
dwrchgang  von  1769,  &c.,  has  furnished  the  standard 

Equatorial  Horizontal  Parallax  at  the  Earth's  Mean  Distance  =  8".5776. 

The  Sun's  Semidiameter  at  the  Earth's  Mean  Distance  has  been  taken  equal  to 
16'  2". 

For  reducing  observations  of  different  observers,  the  following  corrections  may  be 
added :  — 

For  Greenwich  Mural  Circle,  H.  +  0.21 

"  **  H.  B.  —0.43 

"  "  F,  —0.86 

"  E.  +0,17 

"  "  R*  —0.57 

"  "  G.  —0.18 

"  I.  H.  —0.87 

"  "  D.  —0.61 

"  "  W.  R.  -+-0.49 

"  "  P.  —  1.28 

rg  Meridian  Circle,  Beasel  —  1.10 

Dorpat  «  **  W.  Struve  —  1.36 

Washington  Mural  Circle,  Prof.  Coffin  -h  1.00 

"  "  "  Lieut  Page  -+-1.00 

Washington  Meridian  Circle,  Prof.  Hubbard  —  0.41 

The  Ephemeris  of  the  Moon  has  been  constructed  from  Peirce's  Tables  of  the 
Mootij  with  the  Tables  of  the  Moon's  Parallax^  constructed  from  Walker's  and 
Adams'  formulas,  and  arranged  as  a  Supplement  to  the  first  edition  of  Pkirce's 
Tables  of  the  Moon. 

The  Semidiameter  of  the  Moon  at  the  Earth's  Mean  Distance  is  taken  to  be 
sJq  part  greater  than  that  given  by  Burckhardt,  although  that  given  by  Burck- 
HARDT  is  probably  better  adapted  to  the  computation  of  eclipses  and  occulta- 
tions. 
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CONSTRUCTION  OF  THE  ALMANAC. 

The  Ephemeris  of  Mercury  has  been  constnicted  from  the  theory  of  Le  Verrisb, 
published  in  the  Additions  to  the  Connaissanee  des  Temps  for  1848,  without  any 
alteration.  Manuscript  Tables  have  been  computed  from  Le  Verrier's  formulas  for 
this  purpose. 

The  Ephemeris  of  Venus  has  been  derived  from  manuscript  Tables,  constnicted 
from  LiNDBNAu's  Tables,  in  a  form  similar  to  that  adopted  for  the  hunai  Tables ; 
applying  Airt^s  Long  Equation  and  the  corrections  proceeding  from  the  discussion, 
by  the  method  of  Least  Squares,  of  Mr.  Hugh  Breen's  results  contained  in  his  paper 
on  the  Corrections  o/*Lindenau^s  Elements  of  the  Orbit  of  Venus^  d^.,  published  in 
the  Memoirs  of  the  Royal  Astronomical  Society^  Vol.  XVIII. ;  and  adopting  the  sec- 
ular variations  of  the  elements  from  Le  Verrier's  Memoir  on  the  Determination  of 
the  Secular  Inequalities  of  the  Planets^  which  appeared  in  the  Connaissance  des 
Temps  for  the  year  1844.  The  following  aire  the  corresponding  corrected  elements, 
and  annual  variations  for  Washington,  1855.0. 

i  =  289  51  53!5 

IT  =  129  a2  59.6  +  49.57459  t. 

8  =    75  23  27.3  +  32.88424  /. 

«    =      8  23  84.6  +    0.04363  t. 

e  =     1410".6847—    0.11157  ^ 

It  =2106641.438 

a  =•  0.7233323 
The  Ephemeris  of  Mars  is  derived  from  manuscript  Tables  constructed  from 
LiNDENAU^s  Tables  in  the  same  manner  as  the  Tables  of  Venus.  Mr.  Hugh  Breen^s 
results  contained  in  his  paper  On  the  Corrections  of  Lindenau^s  Elements  of  Mars^ 
published  in  the  Memoirs  of  the  Royal  Astronomical  Society^  Vol.  XX.,  have  also 
been  discussed  and  applied ;  and  Le  Verrier^s  secular  variations  of  the  elements  are 
likewise  adopted.  The  following  are  the  corresponding  corrected  elements,  and 
secular  variations  for  Washington,  1855.0. 

L  =  820  13  33'.71 

IT  =  333  23  17.80  -h  65'!99145  t. 

8  =    48  25  55.18  H-  27.68294  t 

i   =      1  51     2.20  —    0.02141  t. 

e  ==     195J38".75      -h    0.18549 

n  =    689050.9023 

a  =        1.5236878 

llie  Ephemeris  of  Jupiter  is  derived  from  manuscript  Tables  constructed  from 
BoxrvARD^s  Tables,  with  such  changes  as  were  require  to  make  them  correspond 
more  nearly  to  the  formulas. 

The  Ephemeris  of  Saturn  is  also  derived  from  manuscript  Tables  constructed  from 
the  Tables  of  Bouvard,  with  changes  having  the  same  object.  The  mass  of  Jupiter 
given  by  Bbssel  has  been  adopted  and  used. 

'^^  """^  =  1047.87J± 0.235  ^^^^  '"^'"  "'^• 

The  following  corrections  of  the  elements  have  also  been  introduced  for  1861 :  — 
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corr.  mean  long.  =  -|-4".9 

corr.  long,  of  node  =  — 143^^4 

corr.  inclination  =  — 5".7. 

The  Ephemeris  of  Uranus  is  derived  from  the  elliptical  portion  of  Bouvard's 
Tables,  with  Le  Verrier's  corrections  and  perturbations  caused  by  Jupiter  and 
Saturn,  contained  in  his  Recherches  sur  les  Mouvements  de  la  Plan^te  Herschel  {diu 
Uranus)^  published  in  the  Connaissance  des  Temps  for  1849,  and  also  Peirce's  cor- 
rections and  perturbations  arising  from  the  influence  of  Neptune, 

The  combined  corrections  of  the  elements  deduced  by  Peircs  for  January  1, 
1800,  are  as  follows  :  — 

corr.  mean  distance  =  +0.000942 
corr.  mean  motion    =  — 1.'' 13560 
corr.  eccentricity      =  — 0.0003626 
corr.  long,  of  per.     =  -h8252".4 
corr.  long,  of  epoch  =  -+-2575."4. 

The  Ephemeris  of  Neptune  is  derived  from  Pbircs's  theory  and  Walksr^s  orbit 
The  eclipses  and  elongations  of  Jupiter^s  Satellites  are  computed  from  Damoisbau's 

Tables. 
The  vertical  semidiametera  of  the  Planets  are  computed  from  the  following 

values : — 

Verttoa  BemJdiaiiwtar.  Los.  Biit.  AalObadfy 

tt  

0.00    Lb  Veuubb,  tieorj  ofMerauy. 

0.00] 

0.25 

0.70 

0.95 

1.30 


Meicui; 

'  3.34 

Venua 

8.546  ±  0.086 

Man 

2.843  ±  0.057 

Jupiter 

18.78    ±0.067 

Satum 

8.77    ±0.039 

Uranus 

1.68    ±0.3 

Pbirce,  from  the  Washington  Ob- 
-servations  of  1845  and  1846, 
made  with  the  mural  circle. 


To  correspond  to  the  apparent  semidiameters  observed  with  the  Washington  monu 
circle,  all  the  semidiameters,  except  those  of  Mercury,  computed  from  these  values, 
must  be  increased  by  a  constant  quantity  =  0''.57. 

The  apparent  elements  of  Satum^s  Rings  are  computed  from  Bessel^s  data,  except 
those  for  Bond's  dusky  ring. 

The  elements  of  the  eclipse  are  adapted  to  the  neat  and  simple  modification  of 
Bessel's  formulas,  suggested  by  T.  Henrt  Safford,  Jr. 

The  elements  adapted  to  Bessel's  formulas  aie  given  for  all  occultations  of  staib 
greater  than  those  of  the  sixth  magnitude. 

The  Heliocentric  Coordinates  of  the  Planets  are  given  for  the  computation  of  per- 
turbations, and  the  following  are  the  values  of  the  masses,  that  of  the  Sun  being 
unity:  — 

Mercury  Encke,  A.  iV.,  No.  443. 

Venus  Le  Verrier,  TTiiar,  de  Jlferc,  p.  115. 
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CONSTRUCTION    OF    THE    ALMANAC. 


The  Earth 

MaiB 

Jupiter 

Saturn 

Uranus 

Neptune 


354936 

1 
2680637 

1 


1047.879  ±  0.335 

1 

3501.6 

1__ 

24905 

1 
18780 


Lb  Verrieb,  ThSar.  de  Merc.^  p.  26. 
BuBGKHARDT,  Confi.  dcs  TempSj  1816,  p.  34S. 
Bbssel,  Die  Masse  des  Jupiter^  p.  64. 
Bbssel,  Comptes  Rendusy  1841. 
Lamont,  Mem.  AsU  Soc^  Vol.  XL  p.  54. 
Peirce,  Am.  Ac.  Proc.^  Vol.  I.  p.  333. 


The  intervals  of  original  computation  have  in  all  cases  heen  made  sufficiently 
small  to  authorize  the  use  of  the  differences  as  a  check  of  the  accuracy  of  the  work. 
The  results  have  also  been  tested,  in  various  portions,  by  means  of  duplicate  com- 
putations. The  proofs  from  the  stereotype  plates  have  been  thoroughly  examined  by 
an  independent  series  of  differences.  And  it  is  believed  that,  in  every  respect,  that 
system  has  been  adopted  in  which  accuracy  was  most  likely  to  be  secured. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  follow* 
ing  manner. 

The  Sun  has  been  computed  by  Mr.  Eastwood  ;  the  Ephemeris  of  the  Moon, 
by  Mr.  Rttnkle,  Mr.  Oliver,  Mr.  Wright,  and  Professor  Kerr  ;  the  Moon  Cul- 
minations, by  Mr.  LooMis  \  and  the  Lunar  Distances,  by  Mr.  Loomis,  Mr.  New- 
coMB,  and  Professor  Van  Vlbck.  Mercury  has  been  computed  by  Mr.  Bradford, 
Venus  by  Miss  Mitchell,  Mars  by  Professor  Bardwell,  Jupiter  by  Professor 
Kendall,  Saturn  by  Professor  Van  Vleck,  Uranus  by  Mr.  Ferrel,  and  Neptune 
by  Professor  Kendall.  The  Fixed  Stars  and  the  Greneral  Constants  for  Reduction 
have  been  computed  by  Mr.  Spragtje,  and  the  Occultations,  by  Mr.  Downes.  The 
Eclipses  have  been  computed  and  the  Charts  projected  by  Mr.  Wright.  The 
Table  of  Geographical  Positions  of  the  Principal  Observatories  has  been  prepared 
by  Dr.  Gould. 


EQUATOR   TO    ECLIPTIC. 


TABLE  FOR  CHANGING  LATITUDE  AND  LONGITUDE  TO  BIGHT  ASCBN- 
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0  40.3 

153 

78 

OA 

132 

1  24.9 

107 

28 

0.6 

44 

0  41.7 

152 

74 

0.3 

141 

1  25.8 

106 

29 

0.5 

44 

0  43.1 

151 

75 

0.3 

150 

1  25.7 

105 

30 

0.5 

45 

0  44.4 

150 

76 

0.3 

160 

1  26.1 

104 

81 

OA 

45 

0  45.7 

149 

77 

0.3 

172 

1  26.5 

108 

82 

0.5 

46 

0  47.0 

148 

78 

0.2 

186 

1  26.8 

102 

33 

0.5 

46 

0  48.4 

147 

79 

0.2 

202 

1  27.1 

101 

34 

0.5 

V 

0  49.7 

146 

80 

0.2 

222 

1  274 

100 

35 

0.5 

47 

0  51.0 

145 

81 

0.2 

247 

1  27.7 

99 

36 

0.5 

48 

0  52.2 

144 

82 

0^ 

278 

1  27.9 

98 

37 

OJi 

48 

0  53.4 

143 

83 

0.1 

318 

1  28.1 

97 

88 

0.6 

49 

0  54.7 

142 

84 

0.1 

370 

1  28il 

96 

39 

0.6 

50 

0  55.9 

141 

85 

0.1 

440 

1  28.5 

95 

40 

0.6 

50 

0  57.1 

140 

86 

0.1 

555 

1  28.6 

94 

41 

0.6 

51 

0  58.3 

139 

87 

0.1 

740 

1  28.7 

93 

42 

0.6 

52 

0  59.4 

138 

88 

0.0 

lUO 

1  28.7 

92 

43 

0.6 

53 

1     0.6 

137 

89 

0.0 

2220 

1  28.8 

91 

44 

0.6 

54 

1     1.7 

136 

90 

0.0 

QD 

1  28.8 

90 

45 

0.6 

55 

1     2.8 

135 

^1  has  the  sign  of  tan.  (n  —  ^) 
a  has  the  sign  of  oos.  l[i  —  X) 
B  has  the  sign  of  sin.  (A  —  ^) 

WlM 

m  ft-4 

exceeds 

180»  the  table  is  to  be  entered  with  (ft 

--a)-i 

BOOas  tb 

B  aigii- 

ment  i 

a  the  coin 

mna- 

a. 

J 


MOON'S  MEAN  MOTION. 


-■ ■  ■ 

MOON^S   MEAN  MOTION   IN  LONGITUDE   FOR    SIDEREAL 

INTERVALS. 

D«y. 

(r'0  Motion  ia 
Longitude. 

MinutM. 

<C'b  Motion  in 
Longitude. 

Minutes. 

<r  '8  Motion  in 
Longitude. 

o         / 

/ 

30 

16:4 

I 

13      8.4 

1 

0.5 

31 

17.0 

2 

26    16.9 

2 

1.1 

32 

17.5 

3 

39    25^ 

3 

1.6 

33 

18.1 

4 

52    33.7 

4 

2il 

34 

18.6 

5 

65    42.1 

5 

2.7 

35 

19.2 

6 

78    50.6 

6 

3.3 

36 

19.7 

7 

91    59.0 

7 

3.8 

37 

20.3 

8 

105      7.4 

8 

4.4 

38 

20.8 

9 

118    15.8 

9 

4.9 

89 

21.4 

10 

131    24JI 

10 

bJH 

40 

21.9 

Hoar. 

11 

6.0 

41 

224 

12 

6.6 

42 

23.0 

1 

0   32.9 

13 

7.1 

43 

235 

2 

1      5.7 

14 

7.7 

44 

24.1 

8 

1    38.6 

15 

3.2 

45 

24.6 

4 

2    11.3 

16 

8.8 

46 

25.2 

5 

2    44.3 

17 

9.3 

47 

25.7 

6 

3    17.1 

18 

9.9 

48 

26.3 

7 

3    50.0 

19 

104 

49 

26.8 

8 

4    22.8 

20 

UX) 

50 

27.4 

9 

4    55.7 

21 

11.5 

51 

27.9 

10 

5    28.5 

22 

12.0 

52 

28.5 

U 

6      1.4 

23 

12.5 

53 

29.0 

12 

6    34.2 

24 

13.1 

54 

29.6 

13 

7      7.1 

25 

13.6 

55 

30.1 

14 

7    39.9 

26 

14.2 

56 

30.7 

15 

8    12.8 

27 

14.7 

57 

31.2 

16 

8    45.6 

28 

15.3 

58 

31.8 

17 

9    18.5 

29 

15.9 

59 

32.3 

18 

9    51.3 

30 

16.4 

60 
Seconds. 

32.9 
1 

19 

10    24.2 

10 

0.1 

20 

10    57.0 

20 

0.2 

21 

11    29.9 

30 

0.3 

22 

12      2.7 

40 

0.4 

23 

12    35.6 

50 

0.5 

U 

13      8.4 

60 

0.5 

1 

TABLE    I. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Aic 

d 

i_ 

i 

i 

4 

5 

6 

7 

M 

8 

9 

Ob.    QUI.  Q^ 

0.0000 

0.3010 

0.4771 

0.6021 

0.6990 

0.7782 

0.8461 

0.9081 

0.9542 

0 

10 

1.0000 

1.0414 

1.0792 

1.1139 

1.1461 

1.1761 

1.2041 

1.2304 

1.2663 

1.2788 

0 

20 

1^010 

1.3222 

1.3424 

1.3617 

1.8802 

1.3979 

14150 

1.4314 

1.4472 

1.4624    1 

0 

30 

1.4771 

1.4914 

1.5051 

1.5185 

1.5315 

1.5441 

1.5563 

1.6682 

1.5798 

1.6911 

0 

40 

1.6021 

1.6128 

1.6232 

1.6335 

1.6435 

1.6532 

1.6628 

1.6721 

1.6812 

1.6902 

0 

50 

1.6990 

1.7076 

1.7160 

1.7243 

1.7324 

1.7404 

1.7482 

1.7559 

1.7684 

1.7709 

0     1 

0 

1.7782 

1.7853 

1.7924 

.1.7993 

1.8062 

1.8129 

1.8195 

1.8261 

1.8326 

1.8388 

1 

10 

1.8451 

1.8513 

1.8573 

1.8683 

1.8692 

1.8751 

1.8808 

1.8865 

1.8921 

1.8976 

1 

20 

1.9031 

1.9085 

1.9138 

1.9191 

1.9243 

1.9294 

1.9345 

1.9396 

1.9446 

1.9494 

1 

SO 

1.9542 

1.9589 

1.9638 

1.9685 

1.9731 

1.9777 

1.9823 

1.9868 

1.9912 

1.9966 

1 

40 

2.0000 

2.0043 

2.0086 

2X)128 

2.0170 

2.0212 

2.0263 

2.0294 

2.0384 

2.0374 

1 

50 

2.0414 

2.0453 

2.0492 

2X)581 

2.0569 

2.0607 

2.0645 

2.0682 

2.0719 

2X)766 

0     2 

0 

2.0792 

2.0828 

2/)864 

2.0899 

2.0934 

2J0969 

2.1004 

2.1038 

2-1072 

2.1106 

'2 

10 

2.1139 

2.1173 

2.1206 

2.1289 

2.1271 

2.1303 

2.1335 

2.1367 

2.1399 

2.1430 

3 

20 

2.1461 

2.1492 

2.1523 

2.1553 

2.1584 

2.1614 

2.1644 

2.1673 

2.1703 

2.i732 

S 

30 

2.1761 

2.1790 

2.1816 

2.1847 

2.1875 

2.1903 

2.1931 

2.1959 

2.1987 

2.2014 

S 

40 

2.2041 

2.2068 

2.2095 

2i2122 

2.2148 

2.2175 

2.2201 

2.2227 

2.2263 

2.2279 

S 

60 

2.2304 

2.2330 

2.2355 

2.2380 

2.2405 

2.2430 

2.2465 

2.2480 

2.2604 

2.2529 

0     3 

0 

2.2553 

2.2577 

2.2601 

2.2625 

2.2648 

2.2672 

2.2695 

2.2718 

2.2742 

2.2765 

S 

10 

2.2788 

2.2810 

2.2833 

2.2856 

2.2878 

2.2900 

2.2923 

2.2945 

2.2967 

2.2989 

3 

20 

2.3010 

2.3032 

2.3054 

2.8075 

2.3096 

2.8118 

2.3139 

2.3160 

2.3181 

2.3201 

3 

30 

2.3222 

2.3243 

2.3263 

2.8284 

2.3304 

2.8324 

2.3345 

2.8365 

2.3385 

2.3404   y 

3 

40 

2.3424 

2.3444 

2.3464 

2.8483 

2.3502 

2.3522 

2.8641 

2J)560 

2.3579 

2.3598 

8 

50 

23617 

2.3636 

2.3655 

2.8674 

2.3692 

2.8711 

2.8729 

2-3747 

2.3766 

2.3784 

0     4 

0 

2.3802 

2.3820 

2.3838 

2.8856 

2.3874 

2.8892 

2.8909 

2.8927 

2.3945 

2.3962 

4 

10 

2.3979 

2.3997 

2.4014 

2.4031 

2.4048 

2.4065 

2.4082 

2.4099 

24116 

24133 

4 

20 

2.4150 

2.4166 

2.4183 

2.4200 

2.4216 

2.4232 

24249 

24265 

24281 

24298 

4 

30 

2.4314 

2.4330 

2.4346 

24362 

2.4378 

2.4393 

2.4409 

2.4425 

2.4440 

2.4466 

4 

40 

2.4472 

2.4487 

2.4502 

2.4518 

24533 

2.4548 

24564 

2.4579 

24594 

24609 

4 

50 

2.4624 

2.4639 

2.4654 

2.4669 

2.4683 

24698 

24713 

24728 

24742 

24767 

0     5 

0 

2.4771 

2.4786 

2.4800 

2.4814 

2.4829 

24848 

2.4857 

2.4871 

2.4886 

24900 

5 

10 

2.4914 

2.4928 

2.4942 

2.4955 

24969 

24988 

2.4997 

2.5011 

2.6024 

2.5038 

5 

20 

2.5051 

2.5065 

2.5079 

2.5092 

2.5105 

2.5119 

2.5132 

2.5145 

2.5159 

2.5172 

5 

30 

2.5185 

2.5198 

2.5211 

2.5224 

2.5237 

2.5250 

2.5263 

2.5276 

2.5289 

2.5802 

5 

40 

2.5315 

2.5328 

2.5340 

2.5858 

2.5866 

2.5378 

2.6391 

2.6403 

2.6416 

2.5428 

5 

50 

2.5441 

2.5453 

2.5465 

2.5478 

2.5490 

2.5502 

2.5514 

2.6527 

2.5539 

2.5561 

0     6 

0 

2.5563 

2.5575 

2.5587 

2.5599 

2.5611 

2.5628 

2.5635 

2.5647 

2.5668 

2J»670 

6 

10 

2.5682 

2.5694 

2.5705 

2.5717 

2.5729 

2.5740 

2.5752 

2.5763 

2.6776 

2.5786 

6 

20 

2.5798 

2.5809 

2.5821 

2.5832 

2.5843 

2.5855 

2.5866 

2.6877 

2.5888 

2.6899 

6 

30 

2.5911 

2.5922 

2.5933 

2.5944 

2.5955 

2.5966 

2.5977 

2.6988 

2.6999 

2.6010 

6 

40 

2.6021 

2.6031 

2.6042 

2.6058 

2.6064 

2.6075 

2.6085 

2.6096 

2.6107 

2.6117 

6 

50 

2.6128 

2.6138 

2.6149 

2.6160 

2.6170 

2.6180 

2.6191 

2.6201 

2.6212 

2.6222 

0     7 

0 

2.6232 

2.6243 

2.6253 

2.6268 

2.6274 

2.6284 

2.6294 

2.6304 

2.6314 

2.6325 

7 

10 

2.6335 

2.6345 

2.6355 

2.6365 

2.6875 

2.6385 

2.6895 

2.6405 

2.6415 

2.6425 

7 

20 

2.6435 

2.6444 

2.6454 

2.6464 

2.6474 

2.6484 

2.6493 

2.6503 

2.6618 

2.6522 

7 

80 

2.6532 

2.6542 

2.6551 

2.6561 

2.6571 

2.6580 

2.6590 

2.6599 

2.6609 

2.6618 

7 

40 

2.6628 

2.6637 

2.6646 

2.6656 

2.6665 

2.6675 

2.6684 

2.6693 

2.6702 

2.6712 

7 

50 

2.6721 

2.6730 

2.6739 

2.6749 

2.6758 

2.6767 

2.6776 

2.6785 

2.6794 

2.6803 

0     8 

0 

2.6812 

2.6821 

2.6830 

2.6839 

2.6848 

2.6857 

2.6866 

2.6875 

2.6884 

2.6893 

8 

10 

2.6902 

2.6911 

2.6920 

2.6928 

2.6937 

2.6946 

2.6955 

2.6964 

2.6972 

2.6981 

8 

20 

2.6990 

2.6998 

2.7007 

2.7016 

2.7024 

2.7033 

2.7042 

2.7050 

2.7069 

2.7067 

8 

30 

2.7076 

2.7084 

2.7093 

2.7101 

2.7110 

2.7118 

2.7126 

2.7135 

2.7143 

2.7152 

8 

40 

2.7160 

2.7168 

2.7177 

2.7185 

2.7193 

2.7202 

2.7210 

2.7218 

2.7226 

2.7235 

8 

50 

2.7243 

2.7251 

2.7259 

2.7267 

2.7275 

2.7284 

2.7292 

2.7300 

2.7308 

2.7316 

0     9 

0 

2.7824 

2.7332 

2.7340 

2.7848 

2.7356 

2.7364 

2.7372 

2.7380 

2.7388 

2.7396 

9 

10 

2.7404 

2.7412 

2.7419 

2.7427 

2.7435 

2.7443 

2.7451 

2.7459 

2.7466 

2.7474 

9 

20 

2.7482 

2.7490 

2.7497 

2.7505 

2.7513 

2.7520 

2.7628 

2.7536 

2.7643 

2.7651 

9 

30 

2.7559 

2.7566 

2.7574 

2.7582 

2.7589 

2.7597 

2.7604 

2.7612 

2.7619 

2.7627 

9 

40 

2.7634 

2.7642 

2.7649 

2.7667 

2.7664 

2,7672 

2.7679 

2.7686 

2.7694 

2.7701 

9 

50 

2.7709 

2.7716 

2.7723 

2.7731 

2.7738 

2.7745 

2.7752 

2.7760 

2.7767 

2.7774 

10 


TABLE   I. 


L06ABITHMS  OF  SBiALL  ARCS  IN  SPACE  OB  TIME. 

Are. 

■  . 

0 

i 

5 

3 

I 

5 

6 

7 

^ 

9" 

S'^li- 

2.7782 

2.7789 

2.7796 

2.7803 

2.7810 

2.7818 

2.7825 

2.7832 

2.7889 

2.7846 

10 

10 

2.7853 

2.7860 

2.7868 

2.7875 

2.7882 

2.7889 

2.7896 

2.7908 

2.7910 

2.7917 

10 

20 

2.7924 

2.7931 

2.7938 

2.7945 

2.7952 

2.7959 

2.7966 

2.7973 

2.7980 

2.7987 

10 

30 

2.7993 

2.8000 

2.8007 

2.8014 

2.8021 

2.8028 

2.8035 

2.8041 

2.8048 

2.8055 

10 

40 

2.8062 

2.8069 

2.8075 

2.8082 

2.8089 

2.8096 

2.8102 

2.8109 

2.8116 

2.8122 

10 

50 

2.8129 

2.8136 

2.8142 

2.8149 

2.8156 

2.8162 

2.8169 

2.8176 

2.8182 

2.8189 

0   11 

0 

2.8195 

2.8202 

2.8209 

2.8215 

2.8222 

2.8228 

2.8235 

2^241 

2.8248 

2.8254 

11 

10 

2.8261 

'  2.8267 

2.8274 

2.8280 

2.8287 

2.8293 

2.8299 

2.8306 

2.8312 

2.8319 

11 

20 

2.8325 

2.8331 

2.8338 

2.8344 

2.8351 

2.8357 

2.8363 

2.8370 

2.8376 

2J382 

11 

30 

2.8388 

2.8395 

2.8401 

2.8407 

2.8414 

2.8420 

2.8426 

2.8432 

2.8439 

2.8445 

11 

40 

2.8451 

2.8457 

2.8463 

2.8470 

2.8476 

2.8482 

2.8488 

2.8494 

2.8500 

2.8506 

u 

50 

2.8513 

2.8519 

2.8525 

2.8531 

2.8537 

2.8543 

2.8649 

2.8555 

2.8561 

2.8567 

0   12 

0 

2.8573 

2.8579 

2.8585 

2^591 

2.8597 

2.8603 

2.8609 

2.8615 

2.8621 

2.8627 

18 

10 

2.8633 

2.8639 

2.8645 

2.8651 

2.8657 

2.8668 

2.8669 

2.8675 

2.8681 

2.8686 

12 

20 

2.8692 

2.8698 

2.8704 

2.8710 

2.8716 

2.8722 

2.8727 

2.8733 

2.8739 

2.8745 

12 

30 

2.8751 

2.8756 

2.8762 

2.8768 

2.8774 

2.8779 

2.8785 

2.8791 

2.8797 

2.8802 

18 

40 

2.8808 

2.8814 

2.8820 

2.8825 

2.8831 

2.8837 

2.8842 

2.8848 

2.8854 

2.8859 

12 

50 

2.8865 

2.8871 

2.8876 

2.8882 

2.8887 

2.8893 

2.8899 

2.8904 

2.8910 

2.8915 

0  13 

0 

2.8921 

2.8927 

2.8932 

2.8938 

2.8943 

2.8949 

2.8954 

2.8960 

2.8965 

2.8971 

13 

10 

2.8976 

2.8982 

2.8987 

2.8993 

2.8998 

8J004 

2.9009 

2.9015 

2.9020 

2.9025 

13 

20 

2.9081 

2.9036 

2.9042 

2.9047 

2.9053 

2iK)58 

2.9063 

2.9069 

2.9074 

2.9079 

13 

30 

2.9085 

2.9090 

2.9096 

2.9101 

2.9106 

2.9112 

2.9117 

2.9122 

2.9128 

2.9133 

13 

40 

2.9138 

2.9148 

2.9149 

2.9154 

2.9159 

2.9165 

2.9170 

2.9175 

2.9180 

2.9186 

13 

50 

2.9191 

2.9196 

2.9201 

2.9206 

2.9212 

2.9217 

2.9222 

2.9227 

2.9232 

2.9238 

0  14 

0 

2.9243 

2.9248 

2.9268 

2.9258 

2.9263 

2.9269 

2.9274 

2.9279 

2.9284 

2.9289 

14 

10 

2.9294 

2.9299 

2.9304 

2.9309 

2.9315 

2.9320 

2.9325 

2.9330 

2.9335 

2.9340 

14 

20 

2.9345 

2.9350 

2.9355 

2.9360 

2.9865 

2.9370 

2.9375 

2.9380 

2.9385 

2.9890 

14 

30 

2.9395 

2.9400 

2.9405 

2.9410 

2.9415 

2.9420 

2.9425 

2.9430 

2.9435 

2.9440 

14 

40 

2.9445 

2.9450 

2.9455 

2.9460 

2.9465 

2.9469 

2.9474 

2.9479 

2.9484 

2.9489 

14 

50 

2.9494 

2.9499 

2.9504 

2.9509 

2.9513 

24)518 

2.9523 

2.9528 

2.9533 

2.9638 

0  15 

0 

2.9542 

2.9547 

2.9552 

2.9557 

2.9562 

2.9566 

2.9571 

2.9576 

2.9581 

2.9586 

15 

10 

2.9590 

2.9595 

2.9600 

2.9605 

2.9609 

2.9614 

2.9619 

2.9624 

2.9628 

2.9633 

15 

20 

2.9638 

2.9643 

2.9647 

2.9652 

2.9657 

2.9661 

2.9666 

2.9671 

2.9676 

2.9680 

15 

30 

2.9685 

2.9689 

2.9694 

2.9699 

2.9703 

2.9708 

2.9713 

2.9717 

2.9722 

2.9727 

15 

40 

2.9731 

2.9736 

2.9741 

2.9745 

2.9750 

2.9754 

2.9759 

2.9763 

2.9768 

2.9773 

1$ 

50 

2.9777 

2.9782 

2.9786 

.  2.9791 

2.9795 

2.9800 

2.9805 

2.9809 

2.9814 

2.9818 

0  16 

0 

2.9823 

2.9827 

2.9832 

2.9836 

2.9841 

2.9845 

2.9850 

2.9854 

2.9859 

2.9863 

16 

10 

2.9868 

2.9872 

2.9877 

2.9881 

2.9886 

2.9890 

2.9894 

2.9899 

2.9903 

2.9908 

16 

20 

2.9912 

2.9917 

2.9921 

2.9926 

2.9930 

2.9934 

2.9939 

2.9943 

2.9948 

2.9952 

16 

SO 

2.9956 

2.9961 

2.9965 

2.9969 

2.9974 

2.9978 

2.9983 

2.9987 

2.9991 

2.9996 

16 

40 

3.0000 

3.0004 

3i)009 

ajoois 

8.0017 

3.0022 

3.0026 

3.0030 

3.0036 

8.0039 

16 

50 

3.0043 

3.0048 

3.0052 

3.0056 

3X)060 

3Jm5 

3.0069 

3.0073 

8.0077 

3.0082 

0  17 

0 

3.0086 

3.0090 

8.0095 

8.0099 

8.0103 

3i)I07 

3.0111 

3.0116 

3.0120 

3.0124 

17 

10 

3.0128 

3.0133 

3.0137 

3.0141 

3.0145 

3.0149 

8.0154 

8.0158 

3.0162 

3.0166 

17 

20 

8.0170 

sm7& 

3i)l79 

3X)183 

3.0187 

8.0191 

8.0195 

3.0199 

3.0204 

8.0208 

17 

30 

3.0212 

3.0216 

3X)220 

8X)224 

3X)228 

3X)233 

3.0237 

8i)241 

3.0245 

3.0249 

17 

40 

SJ025S 

3.0257 

3.0261 

3.0265 

3.0269 

3.0273 

3.0278 

8.0282 

3.0286 

3.0290 

17 

50 

3j0294 

3^298 

3j0302 

8.0306 

3.0310 

8.0314 

3.0318 

3.0322 

3.0326 

3.0330 

0  18 

0 

3J)334 

3.0338 

3.0342 

3.0346 

3.0350 

8.0354 

3.0358 

3.0362 

3.0366 

3.0370 

18 

10 

SJ0374 

3.0378 

SJ03S2 

3X)386 

3.0890 

3.0394 

30398 

3.0402 

3.0406 

3.0410 

18 

20 

3.0414 

3.0418 

3J0422 

3X>426 

3.0430 

3.0434 

3.0438 

3.0441 

3.0445 

3.0449 

18 

30 

3.0453 

3.0457 

3.0461 

3.0465 

3.0469 

3.0473 

3.0477 

3.0481 

3.0484 

3.0488 

18 

40 

3.0492 

3.0496 

3.0500 

3.0504 

8.0508 

3.0512 

8J0515 

3.0519 

3.0523 

8.0627 

18 

50 

3X)531 

3.0535 

3.0538 

3.0542 

3X)546 

3.0550 

8i)554 

30558 

3.0561 

8.0665 

0  19 

0 

3.0569 

3i)573 

8i)577 

3.0580 

3.0584 

3.0588 

8J0592 

3.0596 

3X)599 

3.0603 

19 

10 

3.0607 

3.0611 

3.0615 

3m\B 

3M22 

BM2S 

3.0630 

8.0633 

3.0637 

3.0641 

19 

20 

di)645 

3.0648 

3.0652 

3.0656 

3X>660 

3.0663 

3X)667 

3X)671 

3.0674 

8.0678 

19 

30 

3.0682 

3.0686 

3.0689 

3.0693 

3i)697 

3.0700 

3i)704 

3.0708 

3.0711 

8.0715 

19 

40 

dj0719 

3.0722 

3.0726 

3.0730 

8J0734 

8.0737 

3.0741 

3,.0745 

8.0748 

3.0752 

19 

50 

3.0755 

3J0759 

3.0763 

3X)766 

3.0770 

8.0774 

3.0777 

3i)781 

3.0785 

3.0788 

65 


11 


TABLE    I. 


L0GAEITHB4S  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

■ 

Arc. 

d 

M 

1 

2 

r 

4 

6 

6 

H 

7 

8 

§ 

&••»()•»•  0- 

3.0793 

8.0795 

3.0799 

3.0803 

8.0806 

3.0810 

3J0SIS 

di)817 

3X)881 

3J0824 

SO 

10 

3.0838 

3X)831 

dX)885 

3X)889 

3.0842 

3i)846 

3i)849 

3J0853 

3J0856 

3j0e60 

SO 

30 

3.0864 

3/)867 

3X)871 

3.0874 

3.0878 

SX)881 

3.0885 

3i)888 

3.0893 

3X)896 

SO 

30 

3X)899 

3X)903 

3.0906 

3i)910 

3.0913 

3J0917 

3X)920 

3X)984 

3.0987 

3X»31 

80 

40 

3.0934 

3X)938 

3X)941 

3X)945 

3.0948 

3.0953 

3i)955 

3i)959 

3.0968 

3j0966 

80 

50 

3.0969 

3.0973 

3.0976 

3X)980 

3.0983 

3X)986 

3X)990 

3X)993 

3J0997 

3.1000 

0  81 

0 

3.1004 

8.1007 

3.1011 

3.1014 

3.1017 

3.1031 

3.1084 

3.1088 

3.1081 

3.1035 

81 

10 

3.1038 

3.1041 

3.1045 

3.1048 

3.1052 

3.1055 

3.1059 

3.1068 

3.1065 

3.1069 

81 

30 

3.1073 

3.1075 

3.1079 

3.1082 

3.1086 

3.1089 

3.1098 

3.1096 

3.1099 

3.1103 

81 

30 

3.1106 

3.1109 

3.1113 

3.1116 

3.1119 

3.1183 

3.1136 

3.1189 

3.1183 

3.1136 

81 

40 

3.1139 

3.1143 

3.1146 

3.1149 

3.1153 

8.1156 

3.1159 

3.1163 

3.1166 

3.1169 

81 

50 

3.1173 

3.1176 

3.1179 

3.1188 

3.1186 

3.1189 

8.1193 

3.1196 

3.1199 

3.1808 

0  88 

0 

3.1306 

3.1209 

3.1212 

3.1216 

3.1219 

3.1388 

3.1385 

3.1889 

3.1383 

3J235 

88 

10 

8.1339 

3.1242 

3.1245 

3.1248 

3.1252 

3.1356 

3.1358 

3.1861 

ai265 

3.1868 

88 

30 

3.1371 

3.1274 

3.1278 

3.1281 

3.1284 

3.1387 

3.1390 

3.1394 

3.1297 

3.1300 

88 

30 

3.1303 

3.1307 

3.1310 

3.1313 

8.1316 

3.1319 

8.1383 

3.1896 

3.1389 

3.1333 

83 

40 

3.1335 

3.1339 

3.1342 

3.1345 

8.1348 

3.1351 

3.1355 

8.1368 

3.1361 

3.1364 

88 

50 

3.1367 

3.1370 

8.1374 

3.1377 

8.1380 

3.1383 

3.1386 

3.1389 

8.1398 

8.1396 

0  88 

0 

3.1399 

3.1403 

3.1405 

3.1408 

8.1411 

3.1414 

3.1418 

3.1481 

3.1484 

3.1487 

83 

10 

3.1480 

3.1433 

3.1436 

3.1440 

8.1443 

3.1446 

8.1449 

8.1458 

3.1465 

3.1458 

83 

30 

3.1461 

8.1464 

3.1467 

8.1471 

8.1474 

3.1477 

3.1480 

3.1483 

3.1486 

3.1489 

83 

30 

3.1493 

8.1495 

3.1498 

3.1501 

8.1504 

3.1508 

3.1511 

3.1514 

3.1517 

3.1580 

83 

40 

3.1533 

8.1536 

3.1529 

3.1532 

3.1535 

3.1538 

3.1541 

3.1544 

3.1547 

3.1550 

83 

50 

8.1553 

8.1556 

8.1559 

3.1562 

8.1565 

8.1569 

8.1578 

3.1575 

3.1578 

3.1581 

0  84 

0 

3.1584 

3.1587 

3.1590 

3.1593 

8.1596 

8.1599 

8.1609 

8.1605 

S.1GD8 

8J611 

34 

10 

3.1614 

3.1617 

3.1630 

3.1623 

8.1636 

8.1689 

3.1633 

8.1635 

3.1638 

3.164! 

84 

80 

3.1644 

3.1647 

3.1649 

3.1652 

8.1655 

8.1658 

8.1661 

3.1664 

3.1667 

3.1670 

84 

30 

3.1673 

8.1676 

8.1679 

3.1682 

8.1685 

8.1688 

3.1691 

3.1694 

3.1697 

3.1700 

84 

40 

3.1703 

3.1706 

3.1708 

8.1711 

8.1714 

3.1717 

3.1780 

3.1783 

3.1786 

3.1729 

84 

50 

3.1733 

8.1735 

3.1738 

3.1741 

3.1744 

8.1746 

8.1749 

8.1753 

3.1755 

3.1758 

0  85 

0 

3.1761 

8.1764 

3.1767 

3.1770 

8.1778 

3.1775 

3.1778 

8.1781 

3.1784 

3.1787 

85 

10 

3.1790 

3.1798 

3.1796 

3.1798 

3.1801 

3.1804 

3.1807 

8.1810 

3.1818 

3.1816 

85 

80 

3.1818 

3.1831 

8.1834 

3.1827 

3.1830 

3.1833 

3.1836 

3.1838 

3.1841 

3.1844 

85 

30 

8.1847 

8.1850 

8.1853 

8.1855 

3.1858 

3.1861 

3.1864 

3.1867 

8.1870 

3.1878 

35 

40 

3.1875 

8.1878 

3.1881 

3.1884 

3.1886 

8.1889 

3.1898 

3.1895 

3.1898 

3.1901 

85 

50 

3.1903 

3.1906 

8.1909 

8.1912 

3.1915 

3.19J7 

8.1980 

8.1998 

3.1926 

3.1928 

0  86 

0 

3.1931 

3.1934 

8.1937 

8.1940 

3.1943 

3.1945 

3.1948 

8.1951 

3.1953 

3.1956 

86 

10 

3.1959 

3.1 903 

3.1965 

3.1967 

3.1970 

3.1978 

3.1976 

3.1978 

3.1981 

3.1984 

36 

80 

3.1987 

3.1989 

3.1993 

3.1995 

3.1998 

8.3000 

3.8003 

8.3006 

3.3009 

3.9011 

86 

30 

3.3014 

3.3017 

3.3019 

3.2022 

3.3035 

3.3038 

3.3030 

3.3033 

8.2036 

3.9038 

86 

40 

3.3041 

3.3044 

3.3047 

3.2049 

3.2052 

3.3055 

3.3057 

3.3060 

3.2063 

3.9066 

36 

50 

3.8068 

3.3071 

3.3074 

3.2076 

3.8079 

3.3088 

3.3084 

8.2087 

3.2090 

3.9093 

0  37 

0 

3.3095 

3.2098 

3.3101 

3.2103 

3.3106 

3.3109 

3.3111 

3.3114 

3.2117 

3.9119 

37 

10 

3J2133 

8.3125 

3.3127 

3.2130 

3.3133 

3.3135 

3.8138 

3.3140 

8.2143 

3.9146 

37 

30 

3.3148 

3.2151 

3.2154 

3.2156 

3.3159 

3.3162 

3.3164 

3.3167 

3.2170 

3J8173 

87 

30 

3.8175 

3.2177 

3.2180 

3.2183 

3.3185 

3.2188 

3.3191 

3.3193 

3.2196 

3.8198 

87 

40 

3.3201 

3.2204 

3.2206 

3.2209 

3.2212 

8.2214 

3.3317 

8.3219 

3.2822 

SJt225 

37 

50 

3.3327 

3.2230 

3.22S2 

3.2235 

3.2238 

3.2240 

3.3343 

3.2245 

3.2248 

3.8950 

0  38 

0 

8.2253 

3.2256 

3.2258 

3^2261 

3.2263 

3.2266 

3.3869 

3.2271 

8.2874 

3.2376 

38 

10 

3.2379 

3.2281 

3.2284 

3.2287 

3.2289 

3.2292 

3.3394 

3.2297 

3.2899 

3.2309 

38 

30 

3.2304 

3.2307 

3.2310 

3.2312 

3.2315 

3.2317 

3.3320 

3.2322 

3.2325 

3.9387 

88 

80 

3.2330 

3.2333 

3.2335 

3.2338 

3.2340 

3.3343 

3.2345 

3.2348 

3.2350 

3.8353 

38 

40 

3.2355 

3.2358 

3.2360 

3.2363 

3.2365 

3.2368 

3.2370 

8.2373 

3.2875 

3.9378 

38 

50 

3.2380 

3.2383 

3.2385 

8.2388 

3.2390 

3.8393 

3.2395 

3.2398 

3.2400 

3.9403 

0  39 

0 

3.2405 

3.2408 

3.2410 

3.2413 

3.2415 

3.3418 

3.2420 

8J2423 

3.2485 

3.9498 

89 

10 

3.2430 

3.2433 

3.2435 

3.2438 

3.2440 

3.8443 

3.2445 

3.3448 

3.8450 

3.9453 

89 

30 

3.2455 

3.2458 

3.2460 

3.2463 

8.2465 

3.3467 

3.2470 

8.3473 

3.2475 

3J477 

89 

30 

3.2480 

3.2482 

3.2485 

3.2487 

3.2490 

3.3493 

3.2494 

3.8497 

3.2499 

3.9509 

89 

40 

3.2504 

3.2507 

3.2509 

3.2512 

3.2514 

3.3516 

3.2519 

3.3531 

8.2524 

3JK596 

39 



50 

3.2529 

3.2531 

3.2533 

3.2536 

3.3538 

3.8541 

3.2543 

3.3545 

3.2548 

3.9550 
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TABLE    I. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

... 

d 

i 

S 

3 

4 

5 

u 

6 

7 

^ 

9 

i^si^-'iA 

8.2553 

3.2555 

3.2558 

3.2560 

3.2562 

3.2565 

3.2567 

3.2570 

35572 

35574 

90 

10 

3^577 

3.2579 

3J2582 

3.2584 

3^586 

3.2589 

3.2591 

3.2594 

3.2596 

3.2598 

30 

20 

3.2601 

3.2603 

3.2605 

3.2608 

8.2610 

3.2613 

3.2615 

3.2617 

3.2620 

35622 

SO 

30 

8.2625 

3.2627 

3.2629 

3.2632 

3.2634 

3.2636 

a2639 

3.2641 

3.2643 

35646 

90 

40 

3.2648 

3.2651 

3.2653 

3.2655 

8.2658 

3.2660 

3.2662 

3.2665 

3.2667 

35669 

30 

50 

3.2672 

3J2674 

3.2676 

3.2679 

3.2681 

3.2683 

3.2686 

3.2688 

3.2690 

35693 

0  31 

0 

3.2695 

8.2697 

3.2700 

3.2702 

3.2704 

3.2707 

3.2709 

3.2711 

3.2714 

3.2716 

31 

10 

3.2718 

3.2721 

3.2723 

3.2725 

3.2728 

3.2730 

3.2732 

3.2735 

3.2737 

35739 

31 

20 

3.2742 

3.2744 

8.2746 

SJ2749 

3.2751 

8.2758 

3.2755 

3.2758 

3.2760 

35762 

31 

30 

3.2765 

3.2767 

3.2769 

3iJ772 

3.2774 

3.2776 

SJ217S 

3.2781 

3J27S3 

3.2785 

81 

40 

3.2788 

3.2790 

3.2792 

3.2794 

3JJ797 

3.2799 

3.2801 

3.2804 

3.2806 

35808 

31 

50 

3.2810 

3.2813 

3.2815 

3.2817 

3.2819 

3.2622 

3.2824 

3.2826 

3.2828 

3.2831 

0  32 

0 

3.2833 

3.2835 

3.2838 

3.2840 

3.2842 

3.2844 

8.2847 

3.2849 

3^2851 

3.2853 

32 

10 

3.2856 

3.2858 

3.2860 

3.2862 

3.2865 

3.2867 

3.2869 

3.2871 

35874 

35876 

32 

20 

3.2878 

3.2880 

3.2882 

3.2885 

8.2887 

3.2889 

3.2891 

3.2894 

35896 

3.2898 

32 

30 

3.2900 

3.2903 

3.2905 

3.2907 

3.2909 

3.2911 

3.2914 

3.2916 

35918 

3.2920 

32 

40 

3.2923 

3.2925 

3.2927 

3.2929 

3i!931 

3.2934 

3.2936 

3.2938 

35940 

3.2942 

32 

50 

3.2945 

3.2947 

3.2949 

3^951 

3.2953 

3.2956 

3.2958 

3.2960 

35962 

35964 

0  33 

0 

8.2967 

3.2969 

3.2971 

3.2973 

3.2975 

3.2978 

3.2980 

3.2982 

3.2984 

35986 

33 

10 

3.2989 

3.2991 

3ii99d 

3.2995 

3.2997 

3.2999 

3.3002 

3.3004 

3.3006 

3.3008 

S3 

20 

3.3010 

3.3012 

3.3015 

3.3017 

3JJ019 

3.3021 

3.3023 

3.3025 

3.3028 

3.3030 

33 

30 

3.3032 

3^084 

8.3036 

3.3038 

3.3041 

3.3043 

3.3045 

3.3047 

3.3049 

3.8051 

3S 

40 

3.3054 

3.3056 

8.3058 

3.3060 

3.3062 

3.3064 

3.3066 

3.3069 

3.3071 

3.3073 

33 

50 

3.3075 

3.3077 

3.3079 

3.30S1 

3.8084 

3.3086 

3.3088 

3.3090 

3.3092 

3.3094 

0  84 

0 

3^096 

3.S098 

3.3101 

3.3103 

3.3105 

3.3107 

3.3109 

3.3111 

3.3113 

3.3115 

84 

10 

3.3118 

3.3120 

3.3122 

3.3124 

3.3126 

3.3128 

3.3130 

3.3132 

3.3134 

3.3137 

34 

20 

3.3139 

3.3141 

3.3143 

3.3145 

8.3147 

3.3149 

3.3151 

3.3153 

3.3156 

3^158 

34 

30 

3.3160 

3.3162 

3.3164 

3.3166 

3.3168 

3.3170 

3.3172 

3.3174 

3.3176 

3.3179 

34 

40 

3.3181 

3.3183 

3^185 

3.3187 

3.3189 

3.3191 

3.3193 

3.3195 

3.3197 

3.3199 

34 

50 

3.3201 

3.3204 

3.3206 

3.3208 

3^210 

3.3212 

3.3214 

3.3216 

3.3218 

3.3220 

0  35 

0 

3.3222 

3.3224 

3.3226 

3^228 

3^230 

3.3233 

3.3235 

3.3237 

3.3239 

3.3241 

35 

10 

3.3243 

3.3245 

3.3247 

3.3949 

3.3251 

3.3253 

3.3255 

3.3257 

3.3259 

3.3261 

35 

20 

9.3263 

3^265 

3.3267 

3.3269 

3.3272 

3.3274 

3.3276 

3.3278 

3.3280 

3.3282 

35 

30 

3.3284 

'3.3286 

3.3288 

3.3290 

8.3292 

3.3294 

3.3296 

3.3298 

3.3300 

3.3302 

35 

40 

3.3304 

3.3806 

3.3308 

3.3310 

3.3312 

3.3314 

3.3316 

3.3318 

3.3320 

3.3322 

85 

50 

3.3324 

3.3326 

3.3328 

3.3330 

3.3332 

3.3334 

3.3336 

3.3339 

3.3341 

3.3343 

0  36 

0 

3.3345 

3.3347 

3.3349 

3.3351 

3^53 

3.3355 

3.3357 

3.3359 

3.3361 

3.3363 

36 

10 

3.3365 

3.3367 

3.3369 

3.3371 

3.3373 

3.3375 

3.3377 

3.3379 

3^81 

3.3383 

36 

20 

3.3385 

3^387 

3.3389 

3.3391 

3.3393 

3.3395 

3.3397 

3.3398 

3.3400 

3.3402 

36 

30 

8.3404 

3.3406 

3.3408 

3.3410 

3.3412 

3.3414 

3.3416 

3.3418 

3.3420 

3.3422 

36 

40 

3.3424 

3.3426 

3.3428 

3.3430 

3^32 

3.3434 

3.3436 

3.3438 

3.3440 

3.3442 

36 

50 

3.3444 

3.3446 

3.3448 

3.3450 

3.3452 

3.3454 

3.3456 

3.3458 

3.3460 

3.3462 

0  37 

0 

3.3464 

3.3465 

3^67 

3.3469 

3-3471 

3.3473 

3-3475 

3.3477 

3.3479 

3.3481 

37 

10 

3.3483 

3.3485 

3.3487 

3.3489 

3.3491 

3.3493 

3.3495 

3.3497 

3.3499 

3.3501 

37 

20 

3.3502 

3^504 

3.3506 

3.3508 

3.3510 

3.3512 

3.3514 

3.3516 

3.3518 

3.3520 

37 

SO 

3.3522 

3.3524 

3.3526 

3.3528 

3^530 

3.3531 

3.3533 

3.3535 

3.3537 

3.3539 

37 

40 

3^541 

3.3543 

3^545 

3.3547 

3.3549 

8.3551 

3.3553 

3.3555 

3.3556 

3.3558 

37 

50 

3.3560 

3.3562 

3.3564 

3.3566 

3.3568 

3.3570 

3.3572 

3.3574 

3.3576 

3.3577 

0  38 

0 

SJ^79 

3J)581 

3.3583 

3.3565 

3.3587 

3.3589 

3.3591 

3.3593 

3.3595 

3.3596 

88 

10 

3^598 

3.3600 

3^602 

3.3604 

3.3606 

3.3608 

3.3610 

3.3612 

3.3614 

3.3615 

38 

20 

3.8617 

3.3619 

3.3621 

3.3623 

3.3625 

3.3627 

3.3629 

3.3630 

3.3632 

3.3634 

38 

30 

3.3636 

3.3638 

3.3640 

3^642 

3.3644 

3.3646 

3.3647 

3^649 

3.3651 

3.3653 

38 

40 

3.3655 

3.3657 

3.3659 

3.3660 

3«3662 

3.3664 

3.3666 

3.3668 

3.3670 

3.3672 

38 

50 

3.3674 

3.3675 

3.3677 

3.3679 

3.3681 

3.3683 

3.3685 

3.3687 

3.3688 

3.3690 

0  39 

0 

3^1692 

3.3694 

3.3696 

3.3698 

3.3700 

3.3701 

3.3703 

3.3705 

3.3707 

3.3709 

39 

10 

3.3711 

3-8713 

3.3714 

3.3716 

3.3718 

3.3720 

3.3722 

3.3724 

3.3725 

3.3727 

39 

20 

3.3729 

3.3731 

3.3733 

3.3785 

3.3736 

3.3738 

3.3740 

3.3742 

3.3744 

3.3746 

39 

30 

3.3747 

3.3749 

3.3751 

3.3753 

3.3755 

3.3757 

3.3758 

3.3760 

3.3762 

3.3764 

89 

40 

3.8766 

3.3768 

3^769 

3.3771 

3.3773 

3.3775 

3.3777 

3.3779 

3.3780 

3.3782 

39 

50 

3i)784 

3.3786 

3.3788 

3.3789 

3^791 

3.3793 

3.3795 

3.3797 

3.3798 

3.3800 
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11 

0 

i 

i 

i 

4 

5 

6 

a 

7 

4 

4 

8b.4<;-.&J 

3^802 

8^804 

8.3806 

8^808 

3.3809 

3^11 

&8813 

3^15 

3^17 

8J818 

40 

10 

3^820 

8.3822 

3.3824 

8^826 

3.3827 

3^829 

3.8831 

3^833 

8.3835 

3.3886 

40 

20 

3^838 

3.3840 

8.3842 

8.3844 

3.3845 

8.3847 

3^849 

&3851 

3^852 

3.3864 

40 

30 

3^856 

8.3858 

3.3860 

3.3861 

3.3863 

3^865 

3.3867 

3^869 

8^870 

33872 

40 

40 

8^874 

3.3876 

8.3877 

3.3879 

3.3881 

3^885 

3.3886 

8^888 

3.3890 

40 

50 

8^892 

3.3893 

3.3895 

3.3897 

3^99 

3.3901 

3^902 

3^904 

3^906 

3.3908 

.   41 

0 

3^909 

8^911 

8.3913 

3.3915 

8.3916 

8^918 

3^990 

3^922 

3.8923 

8.3925 

41 

10 

3^927 

3.3929 

3J)930 

3.3932 

3.3934 

3^936 

3<8938 

3^939 

3.3941 

33943 

41 

20 

3^945 

dJ)946 

3J)948 

3.3950 

3.3952 

8^953 

3^955 

3^957 

3^959 

33960 

41 

30 

3^962 

SJi^ 

8.3965 

3.3967 

3.3969 

3^971 

8^972 

3^1974 

3^976 

33978 

41 

40 

3^979 

8.3981 

SJi9B3 

8.3985 

8.3986 

3.3988 

3J)990 

3^992 

3.8993 

33995 

41 

50 

3^997 

3^998 

34000 

84002 

34004 

34005 

34007 

34009 

84011 

34012 

0  49 

0 

34014 

34016 

34017 

34019 

34021 

84023 

84024 

34026 

34028 

34029 

48 

10 

84031 

84083 

34035 

84036 

84038 

84040 

3.4041 

34043 

84045 

34047 

42 

20 

34048 

34050 

34052 

84053 

84055 

34057 

34059 

34060 

34062 

34064 

49 

30 

34065 

34067 

34069 

34071 

34072 

34074 

3.4076 

34077 

34079 

3.4081 

49 

40 

34082 

34084 

34086 

34087 

34089 

84091 

34093 

34094 

34096 

3.4008 

49 

50 

34099 

34101 

34103 

34104 

34106 

34108 

34109 

34111 

34113 

34115 

0  43 

0 

34116 

34118 

34120 

34121 

34123 

84125 

34126 

34128 

34130 

34131 

43 

10 

34133 

34135 

34186 

34138 

34140 

34141 

34143 

34145 

34146 

34148 

43 

20 

34150 

34151 

34153 

34155 

34156 

34158 

34160 

34161 

34163 

34165 

43 

30 

34166 

34168 

34170 

34171 

34173 

34175 

34176 

34178 

34180 

34181 

43 

40 

34183 

34185 

34186 

34188 

34190 

34191 

34193 

34195 

34196 

34198 

43 

50 

34200 

34201 

34203 

34205 

3.4206 

34208 

34209 

34211 

34213 

34214 

0  44 

0 

34216 

34218 

34219 

34221 

34223 

34224 

34226 

34228 

34229 

34281 

44 

10 

34232 

34234 

34236 

34237 

3.4239 

34241 

34242 

34244 

34246 

34247 

44 

20 

34249 

34250 

34252 

34254 

34255 

34257 

3.4259 

34260 

34262 

34263 

44 

30 

34265 

34267 

34268 

84270 

3.4272 

34273 

84275 

34276 

34278 

3.4280 

44 

40 

34281 

34283 

34285 

34286 

84288 

34289 

34291 

84293 

34294 

34296 

44 

50 

34298 

34299 

34301 

34302 

34304 

34306 

3.4307 

34309 

34310 

34812 

0  45 

0 

34314 

34315 

34317 

34318 

84320 

34322 

34328 

34325 

34326 

34828 

45 

10 

34330 

34331 

34333 

34334 

34336 

84338 

34339 

34341 

34342 

3.4844 

45 

20 

34346 

34347 

84349 

34350 

34352 

34354 

3.4355 

34357 

34358 

3.4360 

45 

30 

34S62 

34363 

34365 

34366 

34368 

34370 

34371 

34373 

34374 

34376 

45 

40 

34378 

34379 

34381 

34382 

34384 

34385 

34387 

84389 

34390 

3.4392 

45 

0  46 

50 

34S9S 

34395 
34411 

34396 
34412 

34398 
34414 

34400 
34415 

34401 

34408 

34404 

84406 
3.4422 

34408 
84423 

0 

34409 

34417 

34419 

34420 

46 

10 

34425 

3.4426 

34428 

84429 

34431 

34433 

34434 

34436 

34437 

34439 

46 

20 

3.4440 

34442 

34444 

34445 

3.4447 

34448 

3.4450 

84451 

34453 

34454 

46 

SO 

34456 

34458 

34459 

34461 

3.4462 

34464 

3.4465 

34467 

34468 

34470 

46 

40 

34472 

34473 

34475 

34476 

34478 

34479 

34481 

34482 

84484 

3.4486 

46 

50 

34487 

3.4489 

34490 

3.4492 

34493 

34495 

84496 

34498 

34499 

84501 

0  47 

0 

34502 

34504 

34506 

34507 

3.4509 

34510 

34512 

3.4513 

34515 

34516 

47 

10 

34518 

34519 

3.4521 

34522 

34524 

34526 

34527 

34529 

34530 

3.4532 

47 

20 

3453S 

34535 

3.4536 

34538 

34539 

34541 

84542 

34544 

3.4545 

34547 

47 

30 

34548 

3.4550 

34551 

34553 

3.4555 

34556 

3.4558 

34559 

34561 

3.4562 

47 

40 

34564 

34565 

34567 

84568 

3.4570 

3.4571 

34573 

34574 

34576 

34577 

47 

50 

34579 

34580 

34582 

84583 

34585 

34586 

3.4588 

34589 

34591 

34592 

0  48 

0 

34594 

34595 

34597 

34598 

34600 

34601 

34603 

34604 

34606 

3.4607 

48 

10 

34609 

34610 

34612 

3.4613 

34615 

84616 

34618 

34619 

34621 

3.4622 

48 

20 

34624 

34625 

34627 

34628 

3.4630 

34631 

84633 

3.4634 

34636 

34637 

48 

SO 

34639 

34640 

84642 

34643 

34645 

34646 

34648 

34649 

34651 

3.4652 

48 

40 

34654 

34655 

34657 

34658 

34660 

34661 

34663 

34664 

34666 

3.4667 

48 

50 

34669 

34670 

34672 

346^3 

84675 

3.4676 

34678 

34679 

34681 

3.4682 

0  49 

0 

34683 

34685 

34686 

34688 

34689 

34691 

34692 

34694 

34695 

34697 

49 

10 

34698 

3.4700 

34701 

34703 

34704 

34706 

34707 

34709 

34710 

3.4711 

49 

20 

34713 

34714 

34716 

34717 

34719 

34720 

34722 

34728 

34725 

34726 

49 

30 

84728 

34729 

34730 

34732 

34733 

34735 

34736 

84738 

34739 

34741 

49 

40 

34742 

84744 

34745 

34747 

84748 

34749 

3.4751 

34752 

84754 

3.4755 

49 

50 

34757 

34758 

34760 

34761 

84763 

^34764 

34765 

34767 

34768 

34770 
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i 

5 

3 

i 

5 

6 

If 

7 

^ 

1 

9 

&»-56--  0"- 

3-4771 

84773 

34774 

34776 

84777 

34778 

34780 

34781 

34783 

34784 

50    10 

8^786 

84787 

34789 

34790 

84791 

34793 

34794 

34796 

34797 

34799 

50    20 

8^800 

34802 

34803 

84804 

84806 

84807 

84809 

34810 

34812 

3.4813 

50   30 

3A814 

34816 

34817 

34819 

84820 

84822 

34823 

34824 

34826 

3.4827 

50   40 

3«4829 

84830 

34832 

84833 

84834 

34836 

84837 

34839 

34840 

34842 

60    50 

84848 

84844 

34846 

84847 

84849 

34850 

84852 

34853 

34854 

3.4856 

0  51.    0 

84857 

34859 

34860 

34861 

84863 

84864 

34866 

34867 

34869 

34870 

51    10 

34871 

34878 

84874 

34876 

34877 

84878 

34880 

34881 

34883 

3.4884 

51    20 

34886 

34887 

34888 

34890 

84891 

34893 

84894 

34895 

34897 

34898 

51    30 

34900 

34901 

34902 

34904 

84905 

34907 

34908 

34909 

34911 

3.4912 

51    40 

84914 

34915 

34916 

34918 

34919 

84921 

84922 

34923 

34925 

34926 

51    50 

34928 

84929 

34980 

84932 

34933 

34935 

84936 

34937 

34939 

3.4940 

0  52      0 

84942 

84943 

34944 

84946 

84947 

34949 

84960 

84951 

34953 

3.4954 

52    10 

84955 

84957 

34958 

34960 

34961 

34962 

84964 

34965 

34967 

34968 

52    20 

34969 

34971 

34972 

34973 

84975 

34976 

84978 

34979 

34980 

34982 

52    30 

84963 

84984 

34986 

34987 

34989 

84990 

84991 

34993 

84994 

3.4995 

52    40 

34997 

84998 

3i^000 

8J^001 

3.5002 

34004 

34005 

8.5006 

84008 

3.5009 

52    50 

3J»011 

3.6012 

3.5013 

3.6015 

8.5016 

84017 

84019 

84020 

34022 

34023 

0  53      0 

3i»024 

3^^026 

8.5027 

3.5028 

3J»03O 

84031 

34032 

34084 

84035 

3.5037 

53    10 

3.5088 

3.5089 

3.5041 

3.6042 

8.5043 

34046 

84046 

34047 

34049 

3.5050 

53    20 

3^051 

3.5053 

3.5054 

3.6056 

8.505r 

84058 

34060 

84061 

34062 

3.5064 

53    30 

3.5065 

3.6066 

8.5068 

3.5069 

8.5070 

84072 

34073 

34075 

34076 

3.5077 

58    40 

3-5079 

8.5060 

3.5081 

3.5083 

3.5084 

34085 

84087 

34088 

84089 

3.6091 

53    50 

3^092 

3^093 

8J»095 

8.5096 

3.5097 

34099 

34100 

84101 

34103 

34104 

0  54      0 

8j5105 

3.5107 

8.5108 

8*5109 

3.5111 

34112 

84118 

34115 

34n6 

3.5117 

54    10 

8.5119 

3^^120 

SJilS2 

8.5123 

8.5124 

84126 

84127 

34128 

84130 

34131 

54    20 

3J»132 

3J»134 

3.5135 

3.6136 

8JS138 

34189 

34140 

34141 

34143 

34144 

54    30 

3.5145 

3i»147 

3.5148 

8.5149 

3.5151 

34152 

34153 

34155 

34156 

34157 

54    40 

8.5159 

3.5160 

3.5161 

3.5163 

3J»164 

34165 

34167 

84168 

34169 

34171 

54    50 

8.6172 

a5173 

3.6175 

3.5176 

3.5177 

34179 

34180 

84181 

34163 

34184 

0  55     0 

SJ»185 

3.5186 

3.5188 

3^^189 

3.5190 

34192 

34193 

34194 

34196 

34197 

55    10 

8J»198 

8J»200 

8.5201 

3^202 

3.5204 

34205 

34206 

34207 

34209 

3.6210 

55   20 

8.5211 

8^(218 

3J^214 

3J^215 

3.5217 

84218 

84219 

84221 

a5222 

34223 

55    30 

8.5224 

3.5226 

3.6227 

3.6228 

3.5230 

34231 

84232 

3.5284 

34236 

34236 

55   40 

3-5237 

8.5239 

3J^240 

8.6241 

3.5243 

34244 

34245 

34247 

34248 

34249 

55    50 

8.5250 

8.5252 

8.5253 

8.5254 

8.5256 

84257 

34258 

34260 

34261 

34262 

0  56      0 

3J^263 

8.5265 

3J^266 

3.5267 

3.5269 

34270 

34271 

84272 

8.6274 

34275 

56    10 

8.5276 

8.5276 

3.5279 

3.6280 

3.5281 

84283 

34284 

34285 

84287 

34288 

56    20 

3.5289 

8.5290 

3i»292 

3.6293 

3.5294 

34296 

34297 

34298 

34299 

34801 

56    30 

8.5302 

8.5308 

8J^305 

33306 

3.5307 

3.5308 

8.5310 

3.5311 

8.5312 

34814 

56   40 

8.5315 

8.5316 

3^317 

3.5319 

3.5320 

34321 

34322 

34324 

84325 

3.5326 

56    50 

8.5328 

8.5329 

3.5330 

3.6331 

3.5333 

3.5334 

3.5335 

34336 

34388 

34339 

0  57      0 

3j5340 

8.5342 

8.5343 

3.5344 

3J»45 

84347 

34348 

34349 

3.5360 

3.5352 

57    10 

3J^54 

8.5355 

3.5357 

3.5358 

3.6359 

34361 

34362 

3.5363 

3.5364 

57    20 

3.5366 

8.5367 

8.5368 

3.5369 

3.5371 

8.5372 

35873 

3.5374 

3.5376 

8.5377 

57   30 

3.6378 

3.5379 

3.5381 

8.5382 

SM83 

8.5384 

34386 

8.5387 

3.5388 

3.5390 

57    40 

3.5391 

BJi392 

3.5398 

8.5395 

8.5396 

3.5397 

3.5398 

34400 

34401 

34402 

57    50 

8.5403 

3.5405 

8.5406 

3.6407 

3.5408 

3.5410 

84411 

3.5412 

34413 

3.5415 

0  58     0 

8.5416 

3.5417 

3.5416 

3.5490 

8.5421 

34422 

34428 

34425 

84426 

34427 

58    10 

8.5428 

3.5429 

3Ji431 

8.5432 

3.5438 

3.5434 

36486 

3.5437 

34438 

3.5439 

58   20 

8.5441 

3M42 

8i»443 

3.5444 

3J(446 

84447 

3.5448 

3.5449 

34461 

3.5452 

58   30 

8i45a 

3.5454 

3.5456 

3.5467 

8JM58 

34459 

34460 

3.5462 

34463 

34464 

58   40 

3.5465 

3J^467 

8.6468 

8.6469 

3.5470 

34472 

84473 

34474 

34475 

34477 

58   50 

8.5478 

3.5479 

SJ&490 

8.5461 

3JS483 

3.5484 

34485 

35486 

34488 

34489 

0  59      0 

3.5490 

3.5491 

3.5492 

8.6494 

3.5495 

3.5496 

34497 

34499 

34500 

34501 

59    10 

8.5502 

8.5504 

3Ji505 

3.5506 

3.5507 

34508 

34510 

3.5511 

34512 

3.5613 

59    20 

3«5514 

3.5516 

3.5517 

3.5518 

3J»519 

34521 

34522 

34523 

34524 

34525 

59    30 

8.5527 

3.5528 

8.5529 

3.6580 

3.5532 

34588 

34584 

3.6535 

34586 

34538 

59    40 

3^589 

3.5540 

3.5541 

3.5542 

84544 

3.5545 

34.546 

34547 

34549 

34550 

59    50 

3Ji551 

3.5552 

3.5553 

3.5555 

3.5556 

34557 

34558 

34559 

34561 

34662 

3 

15 
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LOGAEITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME, 

Arc. 

d 

i 

i 

i 

i 

6 

6 

7' 

n 

8 

9 

JH.  ({-&.. 

3.5563 

3.5564 

8.5565 

3.5567 

3Ji568 

8.5569 

3.5570 

3.5571 

3.5578 

3.5574 

0 

10 

3.5575 

3Ji576 

8.5577 

8.5579 

3.5580 

3.5581 

3.5582 

3.5583 

8.5585 

3.5586 

0 

80 

8.5587 

3.6588 

8.5589 

3.5591 

3.5592 

3.5593 

8.5594 

3.5595 

8.5597 

3J(598 

0 

SO 

3.5599 

3.5600 

8.5601 

3.5603 

3i»604 

8.5605 

3.5606 

3.5607 

8.5609 

3.5610 

0 

40 

8.5611 

3.5612 

3.5613 

3.5615 

3.5616 

3.5617 

3.5618 

3.5619 

8.5621 

3.5622 

0 

50 

3.5623 

3.5624 

8.5625 

3.5626 

3i»628 

3.5629 

3.5630 

3.5631 

8.5632 

3.5634 

1    1 

0 

3iS635 

3.5636 

8J»637 

3.5638 

3.5640 

3.5641 

8.5642 

3.5643 

8.5644 

35645 

1 

10 

3.5647 

3.5648 

3.5649 

8.5650 

3.5651 

3U»653 

8.5654 

3.5655 

8.5656 

3.5657 

1 

20 

3.5658 

8.5660 

8.5661 

8.5662 

3.5663 

8.5664 

8J>666 

3.5667 

3.5668 

3J»669 

1 

30 

3.5670 

8.5671 

3.5673 

8.5674 

3.5675 

8.5676 

3.5677 

3.5678 

3.5680 

3.5681 

1 

40 

3.5682 

8.5683 

3.5684 

8.5686 

3.5687 

8.5688 

8.5689 

3.5690 

3.5691 

3.5693 

I 

50 

3.5694 

8.5695 

8.5696 

3  5697 

3.5698 

8.5700 

3.5701 

8.5702 

3.5708 

3^704 

1     8 

0 

3^705 

3.5707 

3.5708 

3.5709 

3J»710 

8.5711 

8.5712 

8.5714 

8.5715 

3.5716 

2 

10 

3.5717 

3.5718 

3i>719 

8.5721 

3J»722 

8i>723 

3.5724 

8.5725 

8.5726 

3.5788 

2 

20 

3.5729 

8.5730 

3.5731 

8.5732 

3.5733 

8.5735 

8.5736 

8.5737 

8.5738 

3.5739 

2 

80 

3.5740 

3.5741 

8.5742 

8.5744 

3.5745 

8.5746 

8.5747 

3.5748 

8.5750 

3.5751 

2 

40 

3.5752 

3.5753 

8.5754 

3.5755 

3^756 

8.5758 

8.5759 

8.5760 

8.5761 

3.5762 

2 

50 

3.5763 

3.5765 

8.5766 

8.5767 

3.5768 

8.5769 

8.5770 

8.5771 

8.5773 

3.5774 

1     S 

0 

3.5775 

8J»776 

3.5777 

3.5778 

8.5780 

3.5781 

8.5782 

8.5783 

8.5784 

33785 

3 

10 

3.5786 

8.5788 

8.5789 

8.5790 

8.5791 

8.5792 

8.5798 

8.5794 

8.5796 

83797 

3 

20 

8.5798 

3.5799 

8.5800 

8.5801 

3.5802 

8.5804 

8.5805 

3.5806 

3.5807 

33808 

30 

3.5809 

3.5810 

8.5812 

3.5813 

3.5814 

8.5815 

8.5816 

8.5817 

8.5818 

33819 

40 

8.5821 

8.5822 

8.5823 

3.5824 

3.5825 

8.5826 

3.5827 

8.5829 

8.5830 

33831 

50 

8.5832 

8.5833 

8.5834 

3.5835 

3.5837 

8.5838 

8.5839 

8.5840 

8.5841 

33842 

1     4 

0 

3.5843 

8J»844 

8.5846 

84^847 

8.5848 

8.5849 

8.5850 

8J»851 

8.5852 

33858 

10 

3.5855 

8.5856 

8J(857 

8.5858 

8.5859 

8.5860 

30(861 

8.5862 

8.5864 

33865 

20 

3.5866 

3.5867 

8.5868 

8.5869 

8.5870 

8.5871 

8.5873 

8.5874 

3.5875 

33876 

30 

3.5877 

8.5878 

8.5879 

3.5880 

3.5882 

8.5883 

3.5884 

3.5885 

3.5886 

33887 

40 

8.5888 

8.5889 

8.5891 

8.5892 

80^893 

8.5894 

8.5895 

8U(896 

8.5897 

33898 

50 

8.5899 

8^^901 

8.5902 

8.5903 

8.5904 

3.5905 

8.5906 

3.5907 

8.5908 

33910 

1     5 

0' 

3.5911 

SJi9l2 

8J^913 

3.5914 

8.5915 

8.5916 

8.5917 

3.5918 

8.5920 

33981 

10 

8.5922 

8.5923 

8.5924 

3.5925 

8.5926 

8.5927 

8.5928 

8.5930 

3.5931 

33938 

20 

3.5938 

8.5934 

8.5935 

8.5936 

3.5937 

8.5938 

8.5940 

3.5941 

8.5942 

33943 

30 

8.5944 

8.5945 

8.5946 

8.5947 

3.5948 

8.5949 

8.5951 

3.5952 

8.5953 

33954 

40 

3.5955 

8.5956 

8.5957 

8.5958 

3.5959 

8.5960 

8.5962 

3.5963 

3.5964 

83965 

50 

8.5966 

3.5967 

8.5968 

8.5969 

8.5970 

8.5971 

8.5973 

8.5974 

8.5975 

33976 

1     6 

0 

8.5977 

3.5978 

8.5979 

8.5980 

8i»981 

8J&982 

8.5984 

8.5985 

8.5986 

33987 

10 

8.5988 

3.5989 

3.5990 

8.5991 

3.5992 

8.5993 

3.5994 

8.5996 

S4>997 

33998 

20 

3aS999 

3.6000 

8.6001 

8.6002 

8.6003 

8.6004 

8.6005 

3.6006 

8.6008 

33009 

30 

8.6010 

8.6011 

8.6012 

3.6013 

8.6014 

8.6015 

3.6016 

3.6017 

8.6018 

3.6080 

40 

3.6021 

3.6022 

3.6023 

3.6024 

8.6025 

3.6026 

3.6027 

3.6028 

8.6029 

33030 

50 

3.6061 

3.6033 

3.6034 

3.6035 

8.6036 

8.6087 

8.6038 

8.6039 

8.6040 

33041 

I     7 

0 

8.6042 

3.6043 

3.6044 

8.6046 

8.6047 

8.6048 

8.6049 

3.6050 

8.6051 

8.6058 

10 

8.6058 

8.6054 

8.6055 

8.6056 

8.6057 

8.6058 

8.6060 

8.6061 

8.6062 

3.6063 

20 

8.6064 

3.6065 

8.6066 

8.6067 

3.6068 

8.6069 

8.6070 

8.6071 

8.6078 

3.6073 

80 

8.6075 

8.6076 

8.6077 

8.6078 

8J6079 

8.6080 

8.6081 

8.6088 

8.6088 

3.6084 

40 

8.6085 

3.6086 

8.6087 

8.6088 

8.6090 

8.6091 

8.6092 

3.6098 

8.6094 

3.6095 

50 

3.6096 

3.6097 

8.6098 

8.6099 

8.6100 

8.6101 

8.6102 

3.6103 

8.6104 

33106 

i     8 

0 

8.6107 

3.6108 

8.6109 

8.6110 

3.6111 

8.6112 

3.6113 

8.6114 

8.6115 

3.6116 

10 

8.6117 

3.6118 

8.6119 

3.6120 

8.6121 

3.6123 

8.6124 

3.6125 

8.6126 

3.6187 

20 

8.6128 

8.6129 

8.6130 

8.6131 

8.6132 

8.6133 

3.6134 

3.6135 

8.6136 

3.6137 

30 

8.6138 

8.6189 

3.6141 

8.6142 

3.6143 

3.6144 

8.6145 

8.6146 

8.6147 

3.6148 

40 

8.6149 

8.6150 

3.6151 

3.6152 

3.6153 

8.6154 

8.6155 

8.6156 

3.6157 

3.6158 

50 

8.6160 

8.6161 

8.6162 

8.6163 

3.6164 

8.6165 

8.6166 

8.6167 

8.6168 

a6169 

1     9 

0 

8.6170 

8.6171 

8.6172 

3.6173 

3.6174 

3.6175 

3.6176 

8.6177 

8.6178 

3.6179 

10 

8.6180 

8.6182 

3.6183 

3.6184 

3.6185 

8.6186 

3.6187 

8.6188 

8.6189 

3.6190 

20 

3.6191 

8.6192 

3.6193 

3.6194 

3.6195 

3.6196 

3.6197 

3.6198 

8.6199 

33800 

30 

3.6201 

8.6202 

8.6203 

8.6204 

3.6206 

3.6207 

3.6208 

3.6209 

8.6210 

3.6811 

40 

8.6212 

8.6213 

8.6214 

8.6215 

8.6216 

8.6217 

3.6218 

3.6219 

8.6880 

3.6881 

• 

50 

8.6222 

3.6223 

3.6224 

3.6225 

3.6226 

3.6227 

3.62S8 

3.6229 

3.6830 

33831 

16 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc. 

6 

i 

5 

3 

4 

« 

6 

i 

^ 

5 

?«-!({- d 

3.6232 

3.6234 

3.6235 

3.6236 

3.6237 

8.6288 

8.6239 

3.6240 

3.6241 

3.6242 

10 

10 

8.6243 

3.6244 

3.6245 

3.6246 

3.6247 

3.6248 

8.6249 

3.6250 

3.6251 

3.6252 

10 

20 

3.6253 

3.6254 

3.6255 

3.6256 

3.6257 

3.6258 

3.6259 

8.6260 

3.6861 

8.6262 

10 

30 

3.6263 

3.6264 

3.6265 

3.6866 

3.6268 

8.6269 

8.6270 

3.6271 

3.6272 

8.6273   ' 

10 

40 

3.6274 

3.6275 

3.6276 

3.6277 

3.6278 

3.6279 

3.6280 

3.6281 

3.6282 

8.6283 

10 

50 

3.6284 

3.6285 

3.6286 

8.6287 

3.6288 

3.6289 

3.6290 

8.6291 

3.6292 

3.6293 

1  11 

0 

3.6294 

3.6295 

3.6296 

8.6297 

8.6298 

3.6299 

3.6300 

3.6301 

3.6802 

3.6803   , 

u 

10 

3.6304 

3.6305 

3.6306 

8.6807 

3.6308 

8.6309 

3.6310 

3.6311 

3.6812 

8.6313 

11 

20 

3.6314 

3.6315 

3.6316 

3.6817 

3.6318 

3.6320 

3.6821 

3.6322 

8.6823 

3.6324   ! 

11 

30 

3.6325 

3.6326 

3.6327 

3.6828 

3.6329 

3.6330 

3.6331 

8.6332 

3.6833 

3.6334 

11 

40 

3.6335 

3.6336 

3.6337 

3.683S 

3.6339 

8.6340 

3.6341 

3.6342 

3.6848 

3.6344 

11 

50 

3.6345 

3.6346 

3.6347 

3.6848 

3.6349 

3.6350 

3.6351 

8.6352 

3.6853 

3.6354 

1    18 

0 

3.6355 

3.6356 

3.6357 

3.6858 

3.6359 

3.6360 

3.6361 

3.6362 

8.6863 

3.6364 

12 

10 

3.6365 

3.6366 

3.6367 

3.6868 

8.6369 

3.6370 

3.6371 

3.6372 

8.6873 

3.6374 

la 

20 

3.6375 

3.6376 

3.6377 

8.6878 

3.6379 

3.6380 

8.6381 

3.6382 

3.6883 

3.6384 

18 

SO 

3.6385 

3.6386 

8.6387 

3.6888 

3.6389 

3.6390 

8.6391 

3.6892 

3.6893 

3.6394 

18 

40 

3.6395 

3.6396 

3.6397 

8.6898 

3.6399 

3.6400 

8.6401 

3.6402 

3.6408 

3.6404 

12 

50 

3.6405 

3.6406 

3.6407 

8.6408 

3.6409 

3.&110 

3.6411 

3.6412 

8.6413 

3.6414 

1    13 

0 

8.6415 

3.6416 

3.6417 

8.6418 

3.6419 

8.6420 

8.6421 

8.6422 

3.6423 

8.6424 

13 

10 

3.6425 

3.6426 

3.6427 

8.6428 

3.6489 

8.6430 

3.6431 

8.6432 

3.6438 

8.6434 

13 

20 

3.6435 

3.6436 

3.6437 

3.6437 

3.6438 

8.6439 

3.6440 

8.6441 

8.6442 

3.6443 

13 

30 

3.6444 

3.6445 

3.6446 

3.6447 

3.6448 

8.6449 

3.6450 

3.6451 

3.6458 

3.6458 

13 

40 

3.6454 

3.6455 

3.6456 

3.6457 

3.6458 

8.6459 

3.6460 

8.6461 

3.6468 

3.6463 

13 

50 

3.6464 

3.6465 

3.6466 

3.6467 

3.6468 

8.6469 

8.6470 

3.6471 

3.6478 

3.6473 

1    14 

0 

3.6474 

3.6475 

3.6476 

8.6477 

3.6478 

8.6479 

8.6480 

8.6481 

8.6488 

3.6483 

14 

10 

3.6484 

3.6485 

3.6486 

8.6487 

8.6488 

3.6488 

8.6489 

8.6490 

8.6491 

3.6492 

14 

20 

3.6493 

3.6494 

3.6495 

8.6496 

8J497 

8.6498 

3.6499 

8.6500 

3.6501 

3.6502 

14 

30 

3.6503 

3.6504 

3.6505 

3.6506 

3.6507 

8.6508 

3.6509 

8.6510 

8.6511 

3.6512 

14 

40 

3.6513 

3.6514 

3.6515 

8.6516 

3.6517 

8.6518 

3.6519 

8.6520 

3.6521 

3.6521 

14 

50 

3.6522 

3.6523 

3.6584 

8.6525 

8.6526 

3.6527 

8.6528 

3.6529 

8.6530 

3.6531 

1    15 

0 

3.6532 

3.6533 

3.6534 

8.6535 

3.6536 

3.6537 

8.6538 

3.6539 

8.6540 

3J654\ 

15 

10 

3.6542 

3.6543 

3.6544 

3.6545 

3.6546 

8.6547 

8.6548 

8.6549 

3.6549 

3.6550 

15 

20 

8.6551 

8.6552 

3.6553 

3.6554 

3.6555 

8.6556 

8.6557 

3.6558 

8.6559 

3.6560 

15 

SO 

3.6561 

3.6562 

3.6563 

3.6564 

3.6565 

3.6566 

8.6567 

8.6568 

3.6569 

8.6570 

15 

40 

3.6571 

3.6572 

3.6572 

3.6573 

3.6574 

3.6575 

3.6576 

3.6577 

8.6578 

3.6579 

15 

50 

3.6580 

3.6581 

3.6582 

3.6583 

3.6584 

3.6585 

8.6586 

3.6587 

3.6588 

8.6589 

1    16 

0 

3.6590 

3.6591 

3.6592 

8.6593 

3.6598 

3.6594 

3.6595 

3.6596 

8.6597 

3.6598 

16 

10 

3.6599 

3.6600 

3.6601 

3.6602 

3.6603 

3.6604 

3.6605 

8.6606 

3.6607 

3.6608 

16 

20 

3.6609 

3.6610 

3.6611 

3.6611 

3.6612 

8.6613 

3.6614 

3.6615 

3.6616 

3.6617 

16 

30 

3.6618 

3.6619 

3.6620 

8.6621 

3.6622 

3.6623 

3.6624 

3.6625 

3.6626 

3.6627 

16 

40 

3.6628 

3.6629 

3.6629 

8.6630 

3.6631 

36632 

8.6633 

3.6634 

3.6635 

8.6636 

16 

50 

3.6637 

3.6638 

3.6639 

3.6640 

8.6641 

3.6642 

8.6643 

8.6644 

8.6645 

3.6645 

1    17 

0 

i3.6646 

3.6647 

3.6648 

3.6649 

3.6650 

3.6651 

3.6652 

8.6653 

8.6654 

3.6655 

17 

10 

3.6656 

3.6657 

3.6658 

3.6659 

3.6660 

3.6660 

8.6661 

3.6663 

3.6663 

3.6664 

17 

20 

3.6665 

3.6666 

3.6667 

3.6668 

3.6669 

8.6670 

3.6671 

3.6672 

3.6673 

3.6674 

17 

30 

3.6675 

3.6675 

3.6676 

3.6^77 

3.6678 

3.6679 

3.6680 

3.6681 

3.6682 

3.6683 

17 

40 

3.6684 

3.6685 

3.6686 

3.6687 

3.6688 

8.6689 

3.6689 

3.6690 

3.6691 

3.6692 

17 

50 

3.6693 

a6694 

3.6695 

3.6696 

3.6697 

3.6698 

8.6699 

3.6700 

8.6701 

3.6702 

1    18 

0 

3.6702 

3.6703 

3.6704 

3.6706 

8.6706 

8.6707 

3.6708 

3.6709 

3.6710 

3.6711 

18 

10 

3.6712 

3.6713 

3.6714 

3.6715 

3.6715 

3.6716 

3.6717 

3.6718 

3.6719 

3.6720 

18 

20 

3.6721 

3.6722 

3.6723 

3.6724 

8.6725 

8.6726 

3.6787 

3.6727 

3.6728 

3.6729 

18 

SO 

8.6730 

3.6731 

3.6732 

3.6733 

3.6734 

3.6735 

3.6736 

8.6737 

8.6738 

3.6738 

18 

40 

3.6739 

3.6740 

3.6741 

3.6742 

3.6743 

3.6744 

8.6745 

3.6746 

3.6747 

3.6748 

18 

50 

3.6749 

3.6750 

3.6750 

3.6751 

3.6758 

3.6753 

3.6754 

3.6755 

3.6756 

3.6757 

I    19 

0 

3.6758 

3.6759 

3.6760 

3.6761 

3.6761 

8.6762 

8.6763 

3.6764 

8.6765 

3.6766 

19 

10 

3.6767 

3.6768 

3.6769 

3.6770 

3.6771 

3.6772 

8.6772 

8.6773 

8.6774 

3.6775 

19 

20 

3.6776 

3.6777 

3.6778 

3.6779 

8.6780 

8.6781 

8.6782 

3.6782 

3.6783 

3.6784 

19 

30 

3.6785 

3.6786 

3.6787 

3.6788 

3.6789 

3.6790 

3.6791 

8.6798 

8.6792 

3.6793 

19 

40 

3.6794 

3.6795 

36796 

3.6797 

8.6798 

8.6799 

3.6800 

8.6801 

8.6802 

3.6802 

19 

50 

3.6803 

3.6804 

3.6805 

3.6806 

3.6807 

3.6808 

8.6809 

3.6810 

8.6811 

3.6812 

17 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME.      ]| 

Are. 

0 

i 

3.6813 

§ 

3" 

4 

a 

5 

d 

7 

^ 

i 

1»^.*J 

3.6812 

3.6814 

3.6815 

3.6816 

3.6817 

8.6818 

3.6819 

3.6820 

3.6821 

90 

10 

3.6821 

3.6822 

3.6823 

3.6824 

3.6825 

3.6826 

3.6827 

3.6828 

3.6829 

3.6830 

20 

20 

8.6830 

3.6831 

3.6832 

3.6833 

3.6834 

8.6835 

3.6836 

3.6837 

3.6838 

3.6839 

ao 

30 

3.6839 

3.6840 

3.6841 

3.6842 

3.6843 

8.6844 

8.6845 

3.6846 

3.6847 

3.6848 

so 

40 

3.6848 

3.6849 

3.6850 

3.6851 

3.6852 

3.6853 

3.6854 

3.6855 

3.6856 

3.6857 

90 

50 

3.6857 

8.6858 

3.6859 

3.6860 

3.6861 

3.6862 

3.6863 

3.6864 

3.6865 

3.6865 

1  21 

0 

3.6866 

3.6867 

8.6868 

3.6869 

3.6870 

3.6871 

3.6872 

3.6873 

3.6874 

3.6874 

21 

10 

8.6875 

3.6876 

3.6877 

3.6878 

3.6879 

3.6880 

3.6881 

3.6682 

3.6882 

3.6883 

21 

20 

3.6884 

3.6885 

3.6886 

3.6887 

3.6888 

3.6889 

3.6890 

3.6890 

3.6891 

3.6892 

21 

80 

3.6893 

3.6894 

3.6895 

3.6896 

3.6897 

8.6898 

3.6898 

3.6899 

3.6900 

3.6901 

21 

40 

3.6902 

3.6903 

3.6904 

8.6905 

3.6906 

3.6906 

3.6907 

3.6908 

3.6909 

3.6910 

21 

50 

8.6911 

3.6912 

3.6913 

3.6918 

3.6914 

3.6915 

3.6916 

3.6917 

3.6918 

3.6919 

1  22 

0 

3.6920 

3.6921 

3.6921 

3.6922 

3.6923 

3.6924 

3.6925 

3.6926 

3.6927 

3.6928 

22 

10 

3.6928 

3.6929 

3.6930 

3.6931 

3.6932 

3.6933 

3.6934 

3.6935 

3.6936 

3.6936 

22 

20 

3.6937 

3.6938 

3.6939 

8.6940 

3.6941 

8.6942 

3.6943 

3.6943 

3.6944 

3.6945 

22 

30 

3.6946 

3.3947 

3.6948 

3.6949 

3.6950 

3.6950 

3.6951 

3.6952 

3.6953 

3.6954 

22 

40 

3.6955 

3.6956 

3.6957 

3.6957 

3.6958 

3.6959 

3.6960 

3.6961 

3.6962 

8.6963 

22 

50 

3.6964 

3.6964 

3.6965 

3.6966 

3.6967 

8.6968 

3.6969 

3.6970 

3.6971 

3.6971 

1  2S 

0 

3.6972 

3.6973 

3.6974 

3.6975 

3.6976 

8.6977 

3.6978 

3.6978 

3.6979 

8.6980 

23 

10 

3.6981 

3.6982 

3.6983 

3.6984 

3.6984 

3.6985 

3.6986 

3.6987 

3.6988 

3.6989 

23 

20 

3.6990 

3.6991 

3.6991 

3.6992 

3.6993 

3.6994 

3.6995 

3.6996 

3.6997 

3.6998 

23 

30 

3.6998 

8.6999 

3.7000 

3.7001 

3.7002 

3.7003 

3.7004 

3.7004 

3.7005 

3.7006 

23 

40 

3.7007 

8.7008 

a7009 

3.7010 

3.7010 

8.7011 

3.7012 

3.7013 

3.7014 

3.7015 

23 

50 

3.7016 

3.7017 

3.7017 

3.7018 

3.7019 

3.7020 

3.7021 

3.7022 

3.7023 

3.7023 

1  24 

0 

8.7024 

3.7025 

3.7026 

3.7027 

3.7028 

3.7029 

8.7029 

3.7030 

3.7031 

8.7032 

24 

10 

3.7033 

3.7034 

3.7035 

3.7035 

3.7036 

3.7037 

3.7038 

3.7039 

3.7040 

3.7041 

24 

20 

3.7042 

3.7042 

3.7043 

3.7044 

3.7045 

8.7046 

3.7047 

3.7048 

3.7048 

3.7049 

24 

SO 

3.7050 

3.7051 

3.7052 

3.7053 

3.7054 

3.7054 

8.7055 

3.7056 

8.7057 

8.7058 

24 

40 

3.7059 

3.7060 

3.7060 

3.7061 

3.7062 

3.7063 

3.7064 

3.7065 

3.7065 

3.7066 

24 

50 

3.7067 

3.7068 

3.7069 

3.7070 

3.7071 

3  7071 

3.7072 

3.7073 

3.7074 

3.7075 

1  95 

0 

3.7076 

3.7077 

3.7077 

3.7078 

3.7079 

3.7080 

3.7081 

3.7082 

3.7083 

3.7033 

25 

10 

8.7084 

8.7085 

3.7086 

3.7087 

3.7088 

3.7088 

3.7089 

3.7090 

3.7091 

8.7092 

25 

20 

3.7093 

3.7094 

3.7094 

3.7095 

3.7096 

3.7097 

3.7098 

3.7099 

3.7099 

3.7100 

25 

80 

3.7101 

3.7102 

3.7103 

3.7104 

3.7105 

3.7105 

3.7106 

3.7107 

8.7108 

3.7109 

25 

40 

3.7110 

3.7110 

3.7111 

8.7112 

3.7113 

3.7114 

3.7115 

3.7116 

3.7116 

3.7117 

25 

50 

3.7118 

3.7119 

8.7120 

8.7121 

3.7121 

3.7122 

3.7123 

3.7124 

3.7125 

3.7126 

I  26 

0 

3.7126 

8.7127 

3.7128 

3.7129 

3.7130 

3.7131 

3.7132 

3.7132 

3.7133 

3.7134 

26 

10 

3.7135 

3.7136 

3.7137 

3.7137 

3.7138 

3.7139 

3.7140 

3.7141 

3.7142 

3.7142 

26 

20 

3.7143 

3.7144  3.7145 

3.7146 

8.7147 

3.7147 

3.7148 

3.7149 

8.7150 

3.7151 

26 

30 

3.7152 

3.7153  3.7153 

3.7154 

3.7155 

3.7156 

3.7157 

3.7158 

3.7159 

3.7159 

26 

40 

3.7160 

3.7161!  3.7162 

3.7163 

3.7163 

3.7164 

8.7165 

3.7166 

3.7167 

3.7168 

26 

50 

3.7168 

3.7169  -8.7170 

3.7171 

3.7172 

3.7173 

3.7173 

3.7174 

3.7175 

3.7176 

1  27 

0 

3.7177 

3.7178.  8.7178 

3.7179 

3.7180 

3.7181 

8.7182 

3.7183 

3.7183 

3.7184 

27 

10 

3.7185 

3.7186,  3.7187 

3.7188 

3.7188 

3.7189 

8.7190 

3.7191 

8.7192 

8.7192 

27 

20 

3.7193 

3.7194  3.7195 

3.7196 

3.7197 

3.7197 

3.7198 

3.7199 

3.7200 

3.7201 

27 

30 

3.7202 

3.7202 1  3.7203 

3.7204 

3.7205 

3.7206 

3.7207 

3.7207 

3.7208 

8.7909 

27 

40 

3.7210 

3.7211 

3.7212 

3.7212 

3.7213 

3.7214 

3.7215 

3.7216 

3.7216 

8.7217 

27 

50 

3.7218 

3.7219 

3.7220 

3.7221 

3.7221 

3.7222 

3.7223 

3.7224 

3.7225 

3.7226 

1  28 

0 

3.7226 

3.7227 

3.7228 

3.7229 

3.7230 

3.7230 

3.7231 

8.7232 

3.7233 

3.7234 

28 

10 

3.7235 

3.7235 

3.7236 

3.7237 

3.7238 

3.7239 

3  7239 

3.7240 

3.7241 

3.7942 

28 

20 

3.7243 

3.7244 

3.7244 

8.7245 

3.7246 

3.7247 

3.7248 

3.7248 

3.7249 

3.7250 

28 

30 

3.7251 

3.7252 

3.7253 

3.7253 

3.7254 

3.7255 

3.7256 

8.7257 

8.7257 

3.7258 

28 

40 

3.7259 

3.7260 

3.7261 

3.7262 

3.7262 

3.7263 

3.7264 

3.7265 

3.7266 

3.7966 

28 

50 

3.7267 

3.7268 

3.7269 

3.7270 

3.7271 

3.7271 

3.7272 

3  7273 

3.7274 

3.7275 

1  29 

0 

3.7275 

3.7276 

3.7277 

3.7278 

3.7279 

3.7279 

3.7280 

3.7281 

3.7282 

3.7283 

29 

10 

3.7284 

3.7284 

3.7285 

3.7286 

3.7287 

3.7288 

3.7288 

3.7289 

3.7290 

3.7291 

29 

20 

3.7292 

3.7292 

3.7293 

3.7294 

3.7295 

3.7296 

8.7297 

3.7297 

3.7298 

3.7299 

29 

30 

3.7300 

3.7301 

3.7801 

3.7302 

3.7303 

3.7304 

3.7305 

3.7305 

3.7306 

8.7307 

29 

40 

3.7308 

3.7309 

3.7309 

3.7310 

3.7311 

3.7312 

3.7313 

3.7813 

8.7314 

3.7315 

29 

50 

3.7316 

3.7317 

3.7317 

3.7318 

3.7319 

3.7320 

3.7321 

3.7322 

8.7322 

3.7328 

18 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

« . 

Axe.  . 

M 

0 

i 

i 

i 

I 

5 

6 

7 

8 

9 

l^si^  &J 

3.7324 

3.7825 

8.7326 

3.7326 

3.7327 

3.7328 

8.7329 

3.7330 

3.7330 

8.7381 

30 

10 

3.7332 

3.7338 

8.7334 

3.7334 

3.7335 

3.7336 

3.7337 

3.7338 

3.7338 

8.7339 

80 

20 

3.7340 

3.7341 

3.7342 

3.7342 

3.7343 

3.7844 

3.7345 

3.7346 

3,7346 

3.7347 

80 

30 

3.7348 

3.7349 

3.7350 

3.7350 

3.7351 

3.7362 

3.7353 

3.736i 

3.7354 

3.7355 

30 

40 

3.7356 

3.7357 

3.7358 

3.7356 

3.7359 

3.7360 

3.7361 

3.7362 

3.7362 

3.7363 

80 

50 

8.7364 

3.7365 

3.7366 

3.7366 

3.7367 

3.7368 

3.7369 

3.7370 

3.7370 

3.7371 

1  31 

0 

3.7372 

3.7873 

3.7374 

3.7374 

3.7375 

3.7376 

3.7377 

3.7377 

3.7378 

3.7379 

31 

10 

3.7380 

3.7881 

3.7381 

3.7382 

8.7383 

3.7384 

3.7385 

3.7385 

3.7386 

3.7387 

31 

20 

3.7388 

8.7889 

3.7389 

3.7390 

3.7391 

3.7392 

3.7393 

3.7398 

3.7394 

3.7395 

31 

30 

8.7396 

3.7397 

3.7397 

3.7398 

3.7399 

3.7400 

3.7400 

3.7401 

3.7402 

3.7403 

31 

40 

3.7404 

3.7404 

3.7405 

3.7406 

3.7407 

3.7408 

3.7408 

3.7409 

3.7410 

3.7411 

31 

50 

3.7412 

3.7412 

3.7413 

3.7414 

3.7415 

3.7416 

3.7416 

3.7417 

3.7418 

3.7419 

1  32 

0 

3.7419 

3.7420 

3.7421 

3.7422 

3.7423 

3.7423 

3.7424 

3.7425 

3.7426 

3.7426 

32 

10 

3.7427 

3.7428 

3.7429 

3.7430 

3.7430 

3.7431 

3.7432 

3.7433 

3.7434 

3.7434 

33 

20 

3.7435 

3.7436 

3.7437 

3.7437 

3.7438 

3.7439 

3.7440 

3.7441 

3.7441 

3.7442 

32 

80 

3.7448 

3.7444 

3.7444 

3.7446 

3.7446 

3.7447 

3.7448 

3.7448 

3.7449 

3.7450 

32 

40 

3.7451 

3.7452 

3.7452 

3.7458 

3.7454 

3.7455 

3.7455 

3.7456 

3.7467 

3.7458 

32 

50 

3.7459 

3.7459 

3.7460 

3.7461 

3.7462 

3.7462 

3.7463 

3.7464 

3.7466 

3.7466 

1  33 

0 

3.7466 

3.7467 

3  7468 

3.7469 

3.7469 

8.7470 

3.7471 

3.7472 

3.7478 

3.7478 

33 

10 

3.7474 

3.7475 

3.7476 

3.7476 

3.7477 

3.7478 

3.7479 

3.7480 

3.7480 

3.7481 

88 

20 

3.7482 

3.7483 

3.7483 

3.7484 

3.7485 

3.7486 

3.7487 

3.7487 

3.7488 

3.7489 

83 

30 

8.7490 

3.7490 

3.7491 

3.7499 

3.7493 

3.7493 

3.7494 

3.7495 

3.7496 

3.7497 

83 

40 

3.7497 

3.7498 

3.7499 

3.7500 

3.7500 

3.7501 

3.7502 

3.7603 

3.7504 

8.7604 

38 

50 

3.7505 

3.7506 

8.7507 

3.7507 

3.7508 

3.7509 

3.7510 

8.7610 

3.7511 

3.7612 

1  34 

0 

3.7513 

3.7514 

3.7614 

3.7615 

3.7516 

3.7517 

3.7617 

3.7518 

3.7519 

3.7620 

84 

10 

3.7520 

3.7521 

3.7522 

3.7528 

3.7524 

3.7624 

3.7525 

3.7526 

3.7627 

3.7627 

54 

20 

3.7528 

3.7529 

3.7530 

3.7530 

3.7531 

3.7532 

3.7533 

3.7534 

3.7534 

3.7535 

34 

30 

3.7536 

8.7537 

3.7537 

3.7538 

3.7539 

3.7540 

3.7540 

3.7541 

3.7542 

3.7543 

84 

40 

3.7543 

3.7544 

3.7545 

3.7546 

3.7547 

3.7547 

3.7548 

3.7649 

8.7550 

3.7550 

34 

50 

3.7551 

3.7652 

3.7553 

3.7553 

3.7554 

3.7655 

3.7556 

3.7556 

3.7557 

3.7568 

1  35 

0 

3.7559 

3.7560 

3.7560 

'3.7561 

3.7562 

3.7568 

3.7663 

3.7564 

3.7565 

3.7566 

35 

10 

3.7566 

3.7567 

3.7568 

3.7569 

3.7569 

3.7570 

3.7571 

3.7572 

3.7572 

3.7573 

86 

20 

3.7574 

3.7575 

8.7575 

3.7576 

3.7577 

3.7578 

3.7579 

3.7679 

3.7580 

3.7681 

85 

80 

3.7582 

8.7582 

8.7588 

3.7584 

3.7585 

3.7585 

3.7686 

3.7587 

8.7588 

8.7688 

85 

40 

3.7589 

8.7590 

3.7591 

3.7591 

8.7592 

3.7593 

3.7594 

3.7594 

3.7595 

3.7696 

35 

50 

3.7597 

3.7597 

3.7598 

3.7599 

8.7600 

3.7600 

3.7601 

3.7602 

8.7603 

3.7603 

1  36 

0 

3.7604 

3.7605 

3.7606 

3.7606 

3.7607 

3.7608 

3.7609 

3.7609 

3.7610 

3.7611 

36 

10 

3.7612 

3.7613 

3.7613 

3.7614 

3.7615 

8.7616 

3.7616 

3.7617 

3.7618 

3.7619 

86 

20 

3.7619 

3.7620 

8.7621 

3.7622 

3.7622 

3.7623 

3.7624 

3.7626 

3.7625 

3.7626 

36 

80 

3.7627 

3.7628 

3.7628 

3.7629 

3.7630 

3.7631 

3.7631 

3.7632 

3.7633 

3.7634 

36 

40 

3.7634 

3.7685 

3.7636 

3.7637 

3.7637 

3.7638 

3.7639 

3.7640 

3.7640 

37641 

86 

50 

3.7642 

8.7643 

3.7648 

3.7644 

3.7645 

3.7645 

3.7646 

3.7647 

3.7648 

3.7648 

1  37 

0 

3.7649 

3.7650 

3.7651 

3.7651 

3.7652 

3.7653 

3.7664 

3.7654 

3.7655 

3.7656 

37 

10 

3.7657 

3.7657 

3.7658 

3.7659 

3.7660 

3.7660 

3.7661 

3.7662 

3.7663 

3.7668 

87 

20 

8.7664 

3.7665 

3.7666 

3.7666 

3.7667 

3.7668 

3.7669 

3.7669 

8.7670 

3.7671 

87 

80 

8.7672 

3.7672 

3.7678 

3.7674 

3.7675 

3.7675 

3.7676 

3.7677 

8.7677 

3.7678 

87 

40 

3.7679 

8.7680 

8.7681 

3.7681 

3.7682 

3.7683 

3.7683 

3.7684 

3.7685 

3.7686 

37 

50 

8.7686 

8.7687 

3.7688 

3.7689 

3.7689 

3.7690 

3.7691 

3.7692 

3.7692 

3.7693 

1  38 

0 

3.7694 

3.7695 

3.7696 

3.7696 

8.7697 

3.7697 

8.7698 

3.7699 

3.7700 

3.7700 

88 

10 

3.7701 

8.7702 

3.7703 

3,7703 

3.7704 

3.7705 

3.7706 

3.7706 

8.7707 

3.7708 

88 

20 

8.7709 

3.7709 

8.7710 

3.7711 

3.7711 

3.7712 

3.7713 

8.7714 

3.7714 

3.7715 

88 

80 

8.7716 

3.7717 

3.7717 

3.7718 

3.7719 

3.7720 

3.7720 

3.7721 

3.7722 

3.7722 

88 

40 

8.7723 

8.7724 

3.7725 

3.7725 

3.7726 

3.7727 

3.7728 

3.7728 

3.7729 

3.7730 

86 

50 

8.7731 

8.7781 

3.7732 

3.7733 

8.7733 

3.7784 

3.7735 

3.7736 

8.7736 

3.7737 

1  39 

0 

3.7738 

3.7739 

3.7789 

3.7740 

3.7741 

3.7742 

3.7742 

3.7743 

3.7744 

3.7744 

89 

10 

3.7745 

3.7746 

3.7747 

3.7747 

3.7748 

3.7749 

3.7750 

3.7750 

3.7761 

8.7752 

39 

20 

3.7752 

3.7753 

8.7754 

3.7765 

8.7755 

3.7756 

3.7757 

3.7758 

3.7768 

3.7759 

30 

80 

3.7760 

3.7760 

3.7761 

3.7762 

8.7763 

3.7763 

3.7764 

3.7765 

3.7766 

3.7766 

39 

40 

8.7767 

3.7768 

3.7768 

3.7769 

3.7770 

3.7771 

3.7771 

3.7772 

3.7773 

8.7774 

ILjl 

50 

3.7774 

3.7776 

3.7776 

3.7776 

8.7777 

3.7778 

3.7779 

3.7779 

3.7780 

3.7781 

66 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

1} 

Arc. 

d 

i 

i 

i 

4 

a 

5 

d 

7 

i 

§ 

fh.4j{m.  0,. 

3.7782 

3.7782 

3.7783 

8.7784 

3.7784 

3.7785 

3.7786 

3.7787 

3.7787 

8.7788 

40 

10 

3.7789 

3.7789 

3.7790 

3.7791 

3.7792 

3.7792 

3.7793 

3.7794 

3.7795 

3.7795 

40 

20 

3.7796 

3.7797 

3.7797 

3.7798 

3.7799 

3.7800 

3.7800 

8.7801 

8.7802 

3.7802 

40 

30 

3.7803 

3.7804 

3.7805 

3.7805 

3.7806 

3.7807 

8.7807 

3.7808 

3.7809 

3.7810 

40 

40 

3.7810 

3.7811 

3.7812 

3.7813 

3.7818 

3.7814 

3.7815 

3.7815 

3.7816 

3.7817 

40 

50 

3.7818 

3.7818 

3.7819 

3.7820 

3.7820 

3.7821 

8.7822 

3.7828 

3.7823 

3.7824 

1   41 

0 

3.7825 

8.7825 

3.7826 

3.7827 

3.7828 

8.7828 

3.7829 

8.7830 

8.7830 

3.7831 

41 

10 

3.7832 

3.7833 

3.7833 

3.7834 

3.7835 

3.7835 

3.7836 

3.7837 

3.7838 

3.7838  j 

41 

20 

3.7839 

3.7840 

3.7840 

3.7841 

3.7842 

3.7843 

3.7843 

3.7844 

3.7845 

3.7845  ' 

41 

30 

3.7846 

3.7847 

3.7848 

3.7848 

3.7849 

3.7850 

3.7850 

3.7851 

8.7852 

3.7853  , 

41 

40 

3.7853 

3.7854 

3.7855 

3.7855 

3.7856 

3.7857 

8.7858 

3.7858 

3.7859 

3.7860 

41 

50 

8.7860 

3.7861 

3.7862 

37863 

3.7863 

3.7864 

3.7865 

3.7865 

3.7866 

3.7867 

1   42 

0 

3.7868 

3.7868 

3.7869 

3.7870 

3.7870 

3.7871 

3.7872 

3.7872 

3.7878 

3.7874 

42 

10 

3.7875 

3.7875 

3.7876 

8.7877 

3.7877 

3.7878 

3.7879 

3.7880 

3.7880 

3.7881 

42 

20 

3.7882 

3.7882 

3.7883 

3.7884 

3.7885 

3.7885 

3.7886 

3.7887 

3.7887 

3.7888 

42 

30 

3.7889 

3.7889 

3.7890 

8.7891 

3.7892 

3.7892 

3.7893 

3.7894 

3.7894 

3.7895 

42 

40 

3.7896 

3.7897 

3.7897 

8.7898 

3.7899 

3.7899 

3.7900 

3.7901 

3.7901 

3.7902 

42 

50 

3.7903 

3.7904 

3.7904 

8.7905 

3.7906 

3.7906 

8.7907 

3.7908 

3.7908 

3.7909 

1   43 

0 

3.7910 

3.7911 

3.7911 

3.7912 

3.7913 

3.7913 

3.7914 

3.7915 

3.7916 

3.7916 

43 

10 

3.7917 

8.7918 

3.7918 

3.7919 

3.7920 

3.7920 

3.7921 

3.7922 

3.7923 

3.7923 

43 

20 

3.7924 

3.7925 

3.7925 

3.7926 

3.7927 

3.7927 

3.7928 

3.7929 

3.7930 

3.7930 

43 

30 

3.7931 

3.7932 

3.7932 

3.7933 

3.7934 

3.7934 

3.7935 

3.7936 

8.7937 

3.7937 

43 

40 

3.7938 

3.7939 

3.7939 

3.7940 

3.7941 

3.7941 

3.7942 

3.7943 

3.7948 

3.7944 

43 

50 

3.7945 

3.7946 

3.7946 

3.7947 

3.7948 

3.7948 

3.7949 

3.7950 

8.7950 

3.7951 

1   44 

0 

3.7952 

8.7953 

3.7953 

3.7954 

3.7955 

8.7955 

3.7956 

3.7957 

3.7957 

3.7958 

44 

10 

3.7959 

3.7959 

3.7960 

3.7961 

3.7962 

3.7962 

3.7963 

3.7964 

3.7964 

3.7965 

44 

20 

3.7966 

3.7966 

3.7967 

3.7968 

3.7969 

3.7969 

3.7970 

3.7971 

3.7971 

3.7972 

44 

30 

3.7973 

3.7973 

3.7974 

8.7975 

3.7975 

8.7976 

3.7977 

3.7978 

8.7978 

3.7979 

44 

40 

3.7980 

3.7980 

3.7981 

8.7982 

3.7982 

8.7983 

8.7984 

3.7984 

3.7985 

3.7986 

44 

50 

3.7987 

3.7987 

3.7988 

3.7989 

3.7989 

3.7990 

3.7991 

3.7991 

3.7993 

3.7993 

1   45 

0 

3.7993 

3.7994 

3.7995 

3.7995 

3.7996 

3.7997 

3.7998 

8.7998 

3.799d 

3.8000 

45 

10 

3.8000 

3.8001 

3.8002 

3.8002 

3.8003 

8.8004 

3.8004 

3.8005 

3.8006 

3.8006 

45 

20 

3.8007 

3.8008 

3.8009 

3.8009 

3.8010 

8.8011 

8.8011 

3.8012 

3.8013 

3.8013 

45 

80 

3.8014 

3.8015 

3.8015 

3.8016 

3.8017 

3.8017 

8.8018 

3.8019 

3.8020 

3.8020 

45 

40 

3.8021 

3.8022 

3.8022 

3.8023 

3.8024 

3.8024 

3.8025 

3.8026 

3.8026 

3.8027 

45 

50 

3.8028 

3.8028 

3.8029 

3.8030 

3.8030 

3.8031 

8.8032 

8.8033 

8.8033 

3.8034 

1   46 

0 

3.8035 

3.8035 

3.8036 

3.8036 

8.8037 

8.8038 

8.8(^9 

8.8039 

3.8040 

3.8041 

46 

10 

3.8041 

8.8042 

3.8043 

3.8043 

3.8044 

3.8045 

3.8045 

3.8046 

3.8047 

3.8048 

46 

20 

3.8048 

3.8049 

3.8050 

3.8050 

3.8051 

3.8052 

3.8052 

3.8053 

3.8054 

3.8054 

46 

30 

3.8055 

8.8056 

3.8056 

3.8057 

3.8058 

3.8058 

3.8059 

3.8060 

3.8060 

3.8061 

46 

40 

3.8062 

8.8062 

3.8063 

3.8064 

3.8065 

3.8065 

3.8066 

3.8067 

8.8067 

3.8068 

46 

50 

3.8069 

3.8069 

3.8070 

3.8071 

3.8071 

3.8072 

8.8073 

3.8073 

8.8074 

3.8075 

1  47 

0 

3.8075 

3.8076 

3.8077 

8.8077 

3.8078 

3.8079 

3.8079 

3.8080 

3.8081 

3.8081 

47 

10 

3.8082 

3.8083 

3.8083 

3.8084 

3.8085 

3.8085 

3.8086 

3.8087 

3.8088 

3.8088 

47 

20 

3.8089 

3.8090 

3.8090 

3.8091 

3.8092 

3.8092 

3.8093 

3.8094 

3.8094 

3.8095 

47 

80 

3.8096 

3.8096 

3.8097 

3.8098 

3.8098 

3.8099 

3.8099 

3.8100 

3.8101 

3.8102 

47 

40 

3.8102 

3.8103 

3.8104 

3.8104 

3.8105 

3.8106 

3.8106 

3.8107 

3.8108 

3.8108 

47 

50 

3.8109 

3.8110 

3.8110 

3.8111 

3.8112 

3.8112 

3.8113 

3.8114 

8.8114 

3.8115 

1  48 

0 

3.8116 

3.8116 

8.8117 

3.8118 

3.8118 

3.8119 

3.8120 

3.8120 

3.8121 

3.8122 

48 

10 

3.8122 

3.8123 

3.8124 

3.8124 

3.8125 

3.8126 

3.8126 

3.8127 

3.8128 

8.8128 

48 

20 

3.8129 

3.8130 

3.8130 

3.8131 

3.8132 

3.8132 

3.8133 

3.8134 

8.8134 

3.8135 

48 

30 

3.8136 

3.8136 

3.8137 

3.8138 

3.8138 

'  3.8139 

3.8140 

3.8140 

3.8141 

3.8142 

48 

40 

3.8142 

3.8143 

3.8144 

3.8144 

3.8145 

3.8146 

3.8146 

3.8147 

3.8148 

8.8148 

48 

50 

3.8149 

3.8150 

3.8150 

3.8151 

3.8152 

3.8152 

3.8153 

3.8154 

3.8154 

3.8155 

1   49 

0 

3.8156 

3.8156 

8.8157 

3.8158 

3.8158 

3.8159 

3.8160 

3.8160 

8.8161 

3.8162 

49 

10 

3.8162 

3.8163 

3.8164 

3.8164 

3.8165 

3.8166 

3.8166 

3.8167 

8.8168 

3.8168 

49 

20 

3.8169 

3.8170 

3.8170 

8.8171 

3.8172 

3.8172 

a.8173 

3.8174 

3.8174 

3.8175 

49 

30 

3.8176 

3.8176 

3.8177 

3.8178 

3.8178 

3.8179 

3.8180 

3.8180 

8.8181 

3.8182 

49 

40 

3.8182 

3.8183 

3.8184 

3.8184 

3.8185 

3.8185 

3.8186 

3.8187 

3.8188 

3.8188 

49 

50 

8.8189 

3.8190 

3.8190 

3.8191 

3.8191 

3.8192 

3.8193 

3.8193 

3.8194 

3.8195 

20 
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1      LOGAMTHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME.       j 

Are. 

d 

i 

5 

^ 

4 

5 

6 

1 

^ 

9 

1^5^  h\ 

3.8195 

3.8196 

3.8197 

3.8197 

3.8198 

3.8199 

3.8199 

3.8200 

3.8201 

3.8201 

50 

10 

3^202 

3.8208 

3.8203 

3.8204 

3.8206 

3.8205 

3.8206 

.  3.8207 

8.8207 

3.8208 

50 

20 

3.8209 

3.8209 

3.8210 

3.8211 

38211 

3.8212 

3.8213 

3.8213 

3.8214 

3.8214 

60 

30 

3.8215 

3.8216 

3.8216 

3.8217 

3.8218 

3.8218 

3.8219 

3.8220 

3.8220 

3.8221 

50 

40 

3.8222 

3.8222 

3.8223 

3.8224 

3.8224 

3.8225 

3.8226 

3.8226 

3.8227 

3.8228 

50 

50 

3.8228 

3.8229 

3.8280 

3.8230 

3.8231 

3.8231 

3.8232 

3.8233 

3.8233 

3.8234 

1  51 

0 

3.8236 

3.8236 

3.8236 

3.8237 

3Ji237 

3.8238 

3.8239 

3.8239 

3.8240 

3.8241 

51 

10 

3.8241 

8.8«42 

3.8243 

3.8243 

3.8244 

3.8245 

3.8245 

3.8246 

3.6246 

3.8247 

51 

20 

3.8248 

3.8248 

3.8249 

3.8250 

3.8250 

3.8251 

3.8252 

3.8252 

3.8253 

3.8254 

51 

30 

3.8264 

3.8255 

3.8266 

3.8256 

3.8257 

3.8268 

3.8268 

3.8259 

3.8259 

3.8260 

51 

40 

3.8261 

3.8261 

3.8262 

3.8263 

3.8263 

3.8264 

3.8265 

3.8265 

3.8266 

3.8267 

51 

50 

3.8267 

3.8268 

3.8269 

8.8269 

3.8270 

3.8270 

3.8271 

3.8272 

3.8272 

3.8273 

1  52 

0 

3.8274 

3.8274 

3.8276 

3.8276 

3.8276 

3.8277 

3.8278 

3.8278 

3.8279 

3.8280 

52 

10 

3.8280 

3.8281 

3.8281 

3.8282 

3.8283 

3.8283 

3.8284 

3.8285 

3.8285 

3.8286 

52 

20 

3.8287 

3.8287 

3.8288 

3.8289 

3.8289 

3.8290 

3.8290 

3.8291 

3.8292 

3.8292 

52 

30 

3.8293 

3.8294 

3.8294 

3.8295 

3.8296 

3.8296 

3.8297 

3.8298 

3.8298 

3.8299 

52 

40 

3.8299 

3.8300 

3.8301 

3.8301 

3.8302 

3.8303 

3.8303 

3.8304 

3.8305 

3.8305 

52 

50 

8.8306 

8.8307 

3.8307 

3.8308 

3.8308 

3.8309 

3.8310 

.  3.8310 

3.8311 

3.8312 

1  53 

0 

3.8312 

3.8313 

3.8314 

3.8314 

3.8316 

3.8315 

3.8316 

3.8317 

3.8317 

3.8318 

53 

10 

3.8319 

3.8319 

3.8320 

3.8321 

3.8321 

3.8322 

3.8323 

3.8323 

3.8324 

3.8324 

53 

20 

3.8325 

3.8326 

3.8326 

3.8327 

3.8328 

3.8328 

3.8329 

3.8330 

3.8330 

3.8331 

53 

30 

3.8331 

3.8332 

8.8333 

3.8333 

3.8334 

3.8335 

3.8335 

3.8836 

3.8337 

3.8337 

53 

40 

8.8338 

3.8388 

3.8339 

3.8840 

3.8340 

3.8341 

3.8342 

3.8342 

3.8343 

3.8344 

53 

50 

3.8344 

3.8346 

8.8346 

8.8346 

8.8347 

3.8347 

3.8348 

3.8349 

3.8349 

3.8350 

1  54 

0 

8.8351 

3.8351 

3.8362 

3.8352 

3.8353 

3.8354 

3.8354 

3.8355 

3.8356 

3.8356 

54 

10 

3.8367 

3.8368 

3.8358 

3.8359 

3.8359 

3.8360 

3.8361 

3.8361 

3.8362 

3.8363 

54 

20 

3.8363 

3.8364 

3.8366 

8.8365 

3.8366 

3.8366 

3.8367 

3.8368 

3.8368 

3.8369 

54 

30 

3.8370 

3.8370 

3.8371 

3.8371 

3.8372 

3.8373 

3.8373 

3.8374 

8.8375 

3.8375 

54 

40 

3.8376 

3.8377 

3.8377 

3.8378 

3.8378 

3.8379 

3.8380 

3.8380 

3.8381 

3.8382 

54 

60 

8.8382 

3.8383 

8.8383 

3.8384 

3.8385 

3.8385 

3.8386 

3.8387 

3.8387 

3.8388 

1  55 

0 

3.8388 

3.8389 

3.8390 

3.8390 

3.8391 

3.8392 

3.8392 

3.8393 

3.8394 

3.8394 

55 

10 

3.8396 

3.8895 

3.8396 

3.8397 

3.8397 

3.8398 

3.8399 

3.8399 

3.8400 

3.8400 

55 

20 

3.8401 

3.8402 

3.8402 

3.8403 

3.8404 

3.8404 

3.8405 

3.8405 

3.8406 

3.8407 

55 

SO 

3.8407 

3.8408 

3.8409 

3.8409 

3.8410 

3.8410 

3.8411 

3.8412 

3.8412 

3.8413 

55 

40 

3.8414 

3.8414 

3.8416 

3.8415 

3.8416 

3.8417 

3.8417 

3.8418 

3.8419 

3.8419 

55 

60 

3.8420 

3.8420 

3.8421 

3.8422 

3.8422 

3.8423 

3.8424 

8.8424 

3.8425 

3.8425 

1  56 

0 

3.8426 

8.8427 

3.8427 

3.8428 

3.8429 

3.8429 

3.8430 

3.8430 

3.8431 

3.8432 

56 

10 

3.8432 

3.8433 

3.8434 

3.8434 

3.8435 

3.8435 

3.8436 

3.8437 

3.8437 

3.8438 

56 

20 

3.8439 

3.8439 

3.8440 

3.8440 

3.8441 

3.8442 

3.8442 

3.8443 

3.8444 

3.8444 

56 

30 

3.8446 

3.8446 

3.8446 

3.8447 

3.8447 

3.8448 

3.8448 

3.8449 

3.8450 

3.8450 

56 

40 

8.8461 

3.8462 

8.8452 

3.8453 

3.8453 

3.8454 

3.8455 

3.8455 

8.8456 

3.8467 

56 

60 

3.8467 

3.8468 

3.8468 

3.8459 

3.8460 

3.8460 

3.8461 

3.8462 

3.8462 

3.8463 

1  57 

0 

3.8463 

3.8464 

3.8466 

3.8465 

3.8466 

3.8466 

3.8467 

3.8468 

3.8468 

3.8469 

67 

10 

3.8470 

3.8470 

3.8471 

3.8471 

3.8472 

3.8473 

3.8473 

3.8474 

3.8474 

3.8475 

57 

20 

3.8476 

3.8476 

3.8477 

3.8478 

3.8478 

3.8479 

3.8479 

3.8480 

3.8481 

3.8481 

67 

30 

3.8482 

3.8483 

3.8483 

3.8484 

3.8484 

3.8485 

8.8486 

3.8486 

3.8487 

8.8487 

57 

40 

3.8488 

3.8489 

3.8489 

3.8490 

8.8491 

8.8491 

3.8492 

3.8492 

3.8493 

3.8494 

57 

50 

3.8494 

3.8495 

3.8495 

3.8496 

3.8497 

3.8497 

3.8498 

3.8499 

3.8499 

3.8500 

1  58 

0 

3.8600 

3.8501 

3.8502 

3.8602 

3.8.503 

3.8503 

3.8504 

3.8505 

3.8605 

3.8506 

58 

10 

3.8606 

3.8507 

3.8508 

3.8508 

3.8509 

3.8510 

3.8510 

3.8511 

3.8611 

3.8512 

68 

20 

3.8513 

3.8513 

8.8514 

3.8514 

3.8515 

3.8516 

3.8516 

3.8517 

3.8517 

3.8518 

68 

30 

3.8519 

3.8519 

3.8520 

3.8621 

'3.8521 

3.8522 

3.8522 

8.8523 

3.8524 

3^524 

58 

40 

3.8625 

3.8525 

3.8526 

3.8527 

3.8527 

8.8528 

8.8528 

3.8529 

3.8630 

3.8530 

68 

50 

3.8631 

3.8532 

3.8532 

3.8533 

3.8533 

3.8534 

3.8535 

3.8535 

3.8536 

8.8586 

1  59 

0 

3.8637 

3.8538 

3.8538 

3.8639 

3.8539 

3.8540 

3.8541 

3.8541 

3.8642 

3.8542 

59 

10 

3.8643 

3.8544 

3.8544 

3.8545 

3.8.545 

3.8546 

3.8547 

8.8547 

3.8548 

3.8649 

69 

20 

3.8649 

3.8550 

3.8550 

3.8551 

3.8552 

3.8552 

3.8553 

3.8553 

3.8554 

3.8555 

69 

30 

3.8665 

3.855& 

3.8556 

3.8657 

3.8558 

3.8558 

3.8559 

3.8559 

3.8560 

3.8561 

69 

40 

3.8661 

3.8562 

3.8562 

3.8663 

3.8564 

3.8564 

3.8565 

3.8565 

3.8566 

3.8567 

59 

50 

3.8667 

3.8668 

3.8568 

3.8669 

3.8570 

3.8570 

3.8571 

3.8572 

3.8672 

3.8573 
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... 

L06ABITHMS  OP  SMALL  ARCS  IN  SPACE  OR  TDfK 

Arc. 

6 

i 

S 

i 

I 

5 

^ 

7 

i 

9 

'^A-'M 

8.8578 

8.8574 

3.8575 

3.8575 

3.8576 

3.8576 

8.8577 

83578 

33578 

33579 

0 

10 

8.8579 

3.8680 

3.8581 

8.8581 

3.8582 

3.8582 

3.8583 

33584 

83684 

33585 

0 

20 

3.8585 

3.8586 

8.8587 

8.8587 

8.8588 

3.8588 

8.8589 

83590 

3.8590 

33591 

0 

30 

3.8591 

3.8592 

3.8593 

3.8593 

8.8594 

8.8594 

8.8595 

8.8596 

3.8596 

33597 

0 

40 

3.8597 

8.8598 

3.8599 

3.8599 

8.8600 

8.8600 

8.8601 

33609 

3.8609 

33608 

0 

50 

3.8603 

3.8604 

8.8605 

3.8605 

3.8606 

8.8608 

3.8607 

33608 

83608 

33609 

a    I 

0 

8.8609 

3.8610 

3.8611 

3.8611 

3.8612 

3.8612 

3.8613 

8.8614 

3.8614 

33615 

10 

3.8615 

8.8616 

3.8617 

8.8617 

3.8618 

3.8618 

8.8619 

»83690 

3.8690 

33621 

20 

3.8621 

8.8622 

3.8623 

3.8623 

3.8624 

3.8624 

8.8695 

83695 

3.8696 

3.8697 

30 

8.8627 

8.8628 

3.8628 

8.8629 

3.8630 

8.8630 

8.8631 

83681 

3.8639 

3.8633 

40 

8.8633 

3.8634 

3.8634 

3.8686 

8.8636 

3.8637 

83637 

8.8688 

33639 

50 

3.8639 

8.8640 

8.8640 

8.8641 

3.8642 

3.8649 

3.8643 

8.8643 

33644 

3.8645 

9     9 

0 

3.8645 

8.8646 

3.8646 

8.8647 

8.8647 

3.8648 

3.8649 

83649 

8.8650 

83850 

10 

3.8651 

8.8652 

3.8652 

3.8653 

8.8658 

3.8654 

3.8656 

83665 

83666 

33656 

20 

8.8657 

8.8658 

3.8658 

3.8659 

3.8659 

8.8660 

8.8661 

3.8661 

8.8669 

33662 

30 

8.8663 

3.8668 

3.8664 

8.8665 

3.8665 

3.8666 

8.8666 

3.8667 

83668 

8.8668 

40 

8.8669 

8.8669 

S.B670 

3.8671 

3.8671 

8.8679 

3.8672 

3.8678 

8.8673 

8.8674 

50 

8.8675 

3.8675 

8.8676 

3.8676 

3.8677 

8.8678 

8.8678 

33679 

8.8679 

83680 

9     S 

0 

3.8681 

8.8681 

3.8682 

3.8682 

3.8688 

8.8684 

3.8684 

83685 

8.8685 

33686 

10 

3.8686 

3.8687 

3.8688 

8.8688 

3.8689 

8.8689 

3.8690 

33691 

83691 

83692 

20 

3.8692 

3.8693 

3.8693 

3.8694 

3.8695 

3.8695 

3.8696 

3.8696 

8.8697 

83698 

SO 

3.8698 

3.8699 

3.8699 

8.8700 

3.8701 

8.8701 

3.8702 

33709 

33703 

83703 

40 

3.8704 

3.8705 

3.8705 

8.8706 

3.8706 

3.8707 

8.8706 

3.8708 

8.8709 

33709 

50 

3.8710 

8.8710 

3.8711 

3.8712 

3.8712 

8.8718 

83718 

8.8714 

8.8715 

33715 

9     4 

0 

3.8716 

8.8716 

3.8717 

3.8717 

8.8718 

3.8719 

33719 

8.8790 

83720 

33791 

10 

8.8722 

3.8722 

8.8723 

3.8723 

3.8724 

3.8794 

83796 

33796 

8.8726 

33727 

20 

8.8727 

8.8728 

3.8729 

8.8729 

8.8730 

8.8730 

83731 

3.8731 

3.6732 

33733 

SO 

3.8733 

8.8734 

3.8734 

3.8735 

3.8736 

8.8736 

3.8787 

83737 

3.8738 

33738 

40 

3.8739 

8.8740 

3.8740 

3.8741 

3.8741 

8.8742 

33742 

33743 

8.6744 

33744 

50 

8.8745 

8.8745 

3.8746 

3.8747 

3.8747 

3.8748 

33748 

83749 

83749 

33750 

9     5 

0 

3.8751 

3.8751 

3.8752 

8.8752 

3.8758 

3.8764 

83764 

83766 

83755 

33756 

10 

3.8756 

8.8757 

3.8758 

8.8758 

8.8759 

3.8769 

83760 

83760 

8.8761 

33762 

1         6 

20 

3.8762 

3.8763 

3.8768 

8.8764 

3.8764 

8.8765 

33766 

33766 

83767 

33767 

80 

3.8768 

3.8769 

3.8769 

3.8770 

8.8770 

8.8771 

33771 

83772 

33773 

33773 

40 

3.8774 

3.8774 

3.8775 

3.8775 

8.8776 

3.8777 

33777 

33778 

8.8778 

33779 

50 

3.8779 

3.8780 

3.8781 

8.8781 

3.8782 

8.8782 

33788 

33788 

83784 

33785 

9     6 

0 

3.8785 

3.8786 

3.8786 

3.8787 

8.8788 

8.8788 

33789 

83789 

83790 

33790 

10 

3.8791 

3.8792 

8.8792 

8.8798 

3.8793 

3.8794 

33794 

83796 

83796 

83796 

20 

3.8797 

3.8797 

3.8798 

3.8798 

3.8799 

3.8800 

33800 

83801 

33801 

83802 

30 

3.8802 

3.8808 

3.8804 

3.8804 

3.8805 

3.8805 

33806 

83806 

33807 

83808 

40 

3.8808 

3.8809 

8.8809 

8.8810 

3.8810 

3.8811 

8.8819 

33812 

8.8813 

33813 

50 

3.8814 

3.8814 

3.8815 

3.8816 

8.8816 

3.8817 

33817 

33818 

83818 

33819 

3     7 

0 

3.8820 

3.8820 

3.8891 

3.8821 

3.8822 

3.8822 

33898 

33834 

33824 

33826 

10 

3.8825 

3.8826 

3.8826 

8.8827 

8.8828 

3.8828 

33899 

33899 

3.8830 

33830 

20 

3.8831 

S.88S2 

3.8832 

3.8838 

8.8838 

3.8834 

33834 

83885 

33835 

33836 

30 

3.8837 

8.8887 

3.8838 

3.8838 

8.8839 

3.8839 

33840 

33841 

33841 

3.8842, 

40 

3.8842 

3.8843 

3.8843 

3.8844 

3.8845 

3.8846 

33846 

33846 

83847 

3.8847 

50 

3.8848 

3.8849 

8.8849 

3.8850 

3.8850 

8.8861 

33851 

33859 

33852 

33853 

2     8 

0 

3.8854 

3.8854 

3.8855 

3.8865 

8.8856 

3.8866 

33857 

33868 

33858 

33859 

10 

3.8859 

3.8860 

3.8860 

8.8861 

3.8862 

3.8862 

33863 

33868 

3.8864 

33864 

20 

3.8865 

3.8865 

3.8866 

3.8867 

3.8867 

3.8868 

33868 

33869 

33869 

33870 

SO 

3.8871 

3.8871 

3.8872 

3.8872 

8.8873 

3.8873 

33874 

33874 

33875 

33876 

40 

3.8876 

3.8877 

3.8877 

3.8878 

8.8878 

3.8879 

33880 

33880 

33881 

3.8881 

50 

8.8882 

3.8882 

3.8883 

3.8883 

8.8884 

3.8885 

33885 

33886 

8.88A6 

33887 

9     9 

0 

3.8887 

3.8888 

3.8889 

3.8889 

3.8890 

3.8890 

33891 

83891 

3.8892 

33892 

10 

3.8893 

3.8894 

3.8894 

3.8895 

3.8895 

3.8896 

33896 

3.8897 

33897 

33898 

20 

3^899 

3.8899 

3.8900 

3.8900 

8.8901 

3.8901 

33902 

3.8903 

8.8903 

3.8904 

30 

3.8904 

3.8905 

3.8905 

3.8906 

3.8906 

3.8907 

33908 

33908 

3.8909 

3.8909 

9 

40 

3.8910 

3.8910 

3.8911 

3.8911 

8.8912 

3.8912 

3.8913 

3.8914 

33914 

3.8915 

9 

50 

3.8915 

3.8916 

3.8916 

8.8917 

3.8918 

3.8918 

3.8919 

8.8919 

33920 

33920 

1 
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r 

L06AIUTHMS  OP  SMALL  ABCS  IN  SPACE  OR  TIME. 

i      ^^ 

6 

i 

5 

3 

i 

5 

6 

7 

8 

S 

&-ld-  0- 

3^921 

3.8928 

3.8928 

3.8928 

3.8983 

3.8924 

3.8924 

3.8925 

3.8925 

3.8986 

10 

10 

3.8^87 

3.8927 

3.8988 

8.8928 

3.8989 

3.8989 

3.8930 

3.8930 

3.8981 

8.8932 

10 

80 

8.8933 

8.8938 

8.8933 

3.8934 

8.8934 

3.8935 

3.8935 

3.8936 

3.8937 

3.8937 

10 

80 

3.8988 

3.8988 

8.8939 

8.8939 

3.8940 

3.8940 

3.8941 

3.8941 

3.8942 

3.8943 

10 

40 

3.8943 

3.8944 

3.8944 

8.8945 

3.8945 

8.8946 

8.8946 

3.8947 

3.8948 

3.8948 

10 

50 

3.8949 

3.8949 

8.8950 

8.8950 

8.8951 

3.8951 

8.8952 

3.8953 

3.8953 

3.8954 

a  11 

0 

8.8954 

3.8955 

8.8955 

3.8956 

8.8956 

8.8957 

3.8958 

8.8958 

3.8959 

3.8959 

11 

10 

8.8960 

8.8960 

3.8961 

8.8961 

8.8968 

3.8963 

8.8963 

3.8964 

3.8964 

3.8965 

11 

20 

3.8965 

8.8966 

3.8966 

3.8967 

3.8967 

3.8968 

3.8969 

3.8969 

8.8970 

3.8970 

11 

30 

3.8971 

3.8971 

3.8978 

3.8972 

3.8978 

3.8974 

3.8974 

3.8975 

8.8975 

3-8976 

11 

40 

8.8976 

3.8977 

3.8977 

3.8978 

8.8978 

3.8979 

3.8980 

8.8980 

3.8981 

3.8981 

11 

50 

3.8988 

3.8982 

3.8983 

3.8983 

3.8984 

3.8985 

3.8985 

3.8986 

8.8986 

3.8987 

s  la 

0 

3.8987 

3.8988 

3.8988 

3.8989 

3.8989 

3.8990 

3.8991 

3.8991 

3.8992 

3.8992 

12 

10 

3.8993 

8.8993 

8.8994 

3.8994 

3.8995 

3.8995 

3.8996 

8.8997 

3.8997 

3.8998 

18 

80 

3.8998 

3.8999 

3.8999 

3.9000 

8.9000 

3.9001 

3.9001 

3.9002 

3.9003 

3.9003 

la 

80 

3.9004 

3.9004 

8.9005 

3.9005 

3.9006 

3.9006 

3.9007 

3.9007 

3.9008 

3.9009 

18 

40 

8.9009 

8.9010 

3.9010 

8.9011 

3.9011 

3.9018 

3.9012 

3.9013 

3.9018 

3.9014 

18 

50 

3.9015 

3.9015 

3.9016 

3.9016 

3.9017 

8.9017 

3.9018 

3.9018 

3.9019 

3.9019 

8  13 

0 

3.9020 

3.9021 

3.9021 

3.9022 

3.9022 

3.9023 

3.9023 

3.9084 

3.9024 

3.9085 

13 

10 

3.9025 

3.9026 

3.9027 

8.9027 

3.9028 

3.9028 

3.9029 

3.9029 

3.9030 

3.9030 

18 

80 

3.9081 

3.9081 

8.9038 

3.9038 

3.9033 

3.9034 

3.9084 

3.9085 

3.9035 

8.9036 

18 

30 

8.9036 

3.9037 

3.9037 

3.9038 

8.9088 

3.9089 

3.9040 

8.9040 

3.9041 

8.9041 

13 

40 

3.9042 

3.9042 

8.9043 

3.9043 

3.9044 

3.9044 

3.9045 

8.9046 

3.9046 

3.9047 

18 

50 

3.9047 

3.9048 

3.9048 

3.9049 

3.9049 

3.9050 

3.9050 

3.9051 

3.9051 

3.9052 

8  14 

0 

8.9053 

3.9058 

3.9054 

8.9054 

3.9055 

8.9055 

3.9056 

8.9056 

3.9057 

3.9057 

14 

10 

3.9058 

3.9058 

3.9059 

3.9060 

3.9060 

8.9061 

8.9061 

3.9062 

3.9062 

3,9063 

14 

20 

3.9063 

3.9064 

3.9064 

8.9065 

3.9066 

3.9066 

3.9067 

3.9067 

3.9068 

8.9068 

14 

30 

3.9069 

3.9069 

3.9070 

3.9070 

3.9071 

3.9071 

3.9072 

3.9073 

3.9073 

8J074 

14 

40 

3.9074 

3.9075 

3.9075 

3.^76 

3.9076 

3.9077 

3.9077 

3.9078 

8.9078 

3.9079 

14 

50 

3.9079 

3.9080 

3.9081 

3.9081 

3.9082 

3.9082 

3.9088 

3.9088 

3.9084 

8.9084 

a  15 

0 

8.9085 

3.9085 

3.9086 

8.9086 

3.9087 

3.9088 

8.9088 

3.9089 

8.9089 

3.9090 

15 

10 

8.9090 

3.9091 

3.9091 

8.9092 

3.9092 

8.9093 

3.9093 

3.9094 

3.9094 

3.9095 

15 

20 

8.9096 

3.9096 

3.9097 

3.9097 

3.9098 

3.9098 

3.9099 

3.9099 

3.910Q 

3.9100 

15 

80 

3.9101 

3.9101 

3.9108 

3.9108 

3.9108 

3.9104 

3.9104 

3.9105 

3.9105 

3.9106 

15 

40 

3.9106 

3.9107 

3.9107 

8.9108 

3.9108 

3.9109 

3.9109 

3.9110 

3.9111 

3.9111 

15 

50 

3.9U2 

3.9112 

3.9113 

3.9113 

3.9114 

3.9114 

3.9115 

3.9115 

3.9116 

3.9116 

8  16 

0 

3.9117 

3.9117 

3.9118 

3.9118 

3.9119 

3.9120 

3.9120 

3.9121 

3.9121 

3.9122 

16 

10 

3.9122 

3.9123 

8.9123 

8.9124 

3.9124 

3.9125 

3.9125 

3.9126 

3.9126 

3.9127 

16 

20 

3.9128 

3.9128 

3.9129 

3.9129 

3.9130 

3.9130 

3.9131 

3.9181 

3.9132 

3.9132 

16 

30 

3.9133 

3.9133 

3.9184 

8.9134 

3.9185 

3.9135 

3.9136 

3.9137 

3.9137 

3.9138 

16 

40 

3.9138 

8.9139 

3.9139 

3.9140 

3.9140 

3.9141 

3.9141 

3.9142 

3.9142 

3.9143 

16 

50 

3.9143 

3.9144 

3.9144 

3.9145 

3.9146 

3.9146 

3.9147 

3.9147 

3.9148 

3.9148 

2  17 

0 

3.9149 

3.9149 

3.9150 

3.9150 

3.9151 

3.9151 

3.9152 

3.9152 

3.9153 

3.9153 

17 

10 

3.9154 

3.9155 

3.9155 

3.9156 

3.9156 

3.9157 

3.9157 

3.9158 

3.9158 

3.9159 

17 

20 

3.9159 

3.9160 

3.9160 

3.9161 

8.9161 

3.9162 

3.9162 

3.9163 

3.9163 

3.9164 

17 

30 

3.9165 

3.9165 

3.9166 

3.9166 

8.9167 

3.9167 

3.9168 

3.9168 

3.9169 

3.9169 

17 

40 

8.9170 

3.9170 

3.9171 

3.9171 

3.9172 

3.9172 

3.9173 

3.9173 

3.9174 

3.9175 

17 

50 

8.9175 

8.9176 

3.9176 

8.9177 

8.9177 

3.9178 

3.9178 

3.9179 

3.9179 

3.9180 

a  18 

0 

8.9180 

3.9181 

3.9181 

3.9182 

3.9182 

3.9188 

3.9183 

3.9184 

3.9184 

3.9185 

18 

10 

3.9186 

3.9186 

3.9187 

3.9187 

3.9188 

8.9188 

3.9189 

3.9189 

3.9190 

3.9190 

18 

20 

3.9191 

3.9191 

8.9192 

3.9192 

8.9193 

3.9193 

3.9194 

3.9194 

3.9195 

3.9195 

18 

30 

3.9196 

3.9197 

3.9197 

3.9198 

8.9198 

3.9199 

3.9199 

3.9200 

3.9200 

3.9201 

18 

40 

3.9201 

3.9202 

3.9202 

3.9203 

3.9203 

3.9204 

3.9204 

3.9205 

3.9205 

3.9206 

18 

50 

3.9206 

8.9207 

3.9207 

3.9208 

3.9209 

8.9209 

3.9210 

3.9210 

3.9211 

3.9211 

8  19 

0 

3.9212 

3.9212 

3.9213 

3.9213 

3.9214 

3.9214 

3.9215 

3.9215 

3.9816 

3.9216 

19 

10 

3.9217 

3.9217 

3.9218 

3.9218 

3.9219 

3.9219 

3.9220 

3.9221 

3.9221 

3.9222 

19 

20 

3.9222 

3.9223 

3.9223 

8.9224 

3.9224 

3.9225 

3.9225 

3.9226 

3.9226 

3.9227 

19 

30 

3.9227 

3.9228 

8.9228 

3.9229 

3.9229 

3.9230 

3.9230 

3.9231 

8.9231 

3.9232 

19 

40 

3.9232 

3.9233 

3.9233 

3.9284 

8.9235 

3.9285 

3.9236 

3.9236 

3.9237 

3.9237 

H        19 

50 

3.9288 

3.9238 

3.9239 

3.9239 

8.9240 

8.9240 

3.9241 

3.9241 

3.9242 

3.9242 

TABLE    I. 


LOGABITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME.              {| 

Are. 

0 

i 

i 

i 

i 

6 

6 

7 

8" 

9    1 

h^^fjF- 

3.9S43 

3.9S43 

3.9844 

3.9844 

3.9845 

3.9845 

3.9346 

3.9846 

8.9S47 

ass47  II 

SO 

10 

3.9S48 

3.9848 

3.9849 

3.9S50 

3.9850 

3.9851 

3.9851 

3.9853 

3.9853 

3.9853 

SO 

30 

8.9S53 

3.9S54 

3.9854 

3.9355 

3.9856 

3.9856 

3.9856 

S.9S57 

3.9857 

3.9S58 

so 

30 

3.9858 

3.9S59 

8.9359 

3.9860 

3.9860 

3.9861 

3.9861 

3.9862 

3.9368 

3.9363 

so 

40 

3.9863 

3.9864 

3.9864 

3.9365 

3.9865 

3.9266 

3.9867 

3.9367 

3.9368 

3JS68 

so 

50 

3.9S69 

3.9869 

3.9870 

3.9370 

3.9871 

3.9871 

3.9878 

319873 

3.9373 

3^273 

S  SI 

0 

3.9874 

3.9374 

3.9875 

3.9375 

3.9876 

8.9876 

3.9377 

8.9377 

3.9378 

3.9278 

SI 

10 

3.9879 

3.9879 

3.9380 

3.9380 

3.9881 

3.9881 

3.938S 

3.988S 

3.9383 

3.9S83 

SI 

SO 

3.9884 

3.9384 

3.9385 

3.9385 

3.9386 

3.9887 

8.9887 

3.9888 

3.9288 

3.9889 

SI 

SO 

3.9889 

3.9890 

3.9890 

3.9S91 

3.9891 

3.989S 

3.9898 

3.9893 

3.9S93 

3.9894 

SI 

40 

3.9894 

3.9895 

3.9895 

3.9396 

3.9896 

3.9397 

8.9897 

3.9898 

3.9398 

3.9S99 

SI 

50 

3.9899 

3.9300 

3.9300 

3.9301 

3.9301 

3.9308 

3.9308 

3.9303 

3.9303 

3.9304 

s  ss 

0 

3.9304 

3.9305 

3.9305 

3.9306 

3.9306 

3.9307 

3.9307 

3.9308 

3.9308 

3.9309 

ss 

10 

3.9309 

8.9310 

3.9311 

3.9311 

3.9313 

3.9318 

3.9313 

3.9313 

3.9314 

3.9314 

ss 

SO 

3.9315 

3.9315 

3.9316 

3.9316 

3.9317 

3.9317 

3.9318 

3.9318 

3.9319 

3.9319 

ss 

30 

3.9380 

3.9380 

3.9381 

3.9331 

3.9388 

3.9388 

3.9333 

3.9383 

3.9384 

3.9334 

ss 

40 

3.9385 

3.9385 

8.9336 

3.93S6 

3.9337 

3.9387 

3.9388 

3.9338 

3.9329 

3.9339 

ss 

50 

3.9330 

3.9330 

3.9331 

3.9331 

3.9333 

3.9838 

3.9333 

3.9333 

3.9384 

3.9334 

S  S3 

0 

3.9335 

3.9135 

3.9336 

3.9336 

3.9337 

3.9337 

3.9338 

3.9338 

3.9389 

3.9339 

S3 

10 

3.9340 

3.9340 

3.9341 

3.9341 

3.9343 

3.9348 

3.9343 

3.9343 

3.9344 

3.9344 

S3 

SO 

3.9345 

3,9345 

3.9346 

3.9346 

3.9347 

3.9348 

3.9348 

3.9349 

3.9349 

3.9350 

S3 

30 

3.9350 

3;9351 

3.9351 

3.935S 

8.9353 

3.9353 

3.9353 

3.9354 

3.9354 

3.9855 

S3 

40 

3.9355 

3.9356 

8.9356 

3.9367 

3.9357 

3.9358 

3.9358 

3.9359 

3.9359 

3.9860 

S3 

50 

3.9360 

3.9361 

3.9361 

3.9363 

3.9363 

3.9363 

3.9363 

3.9364 

3.9364 

3:9365 

S  S4 

0 

3.9365 

3.9366 

3.9366 

3.9367 

3.9367 

3.9368 

3.9366 

3.9369 

3.9369 

3.9870 

S4 

10 

3.9370 

3.9371 

3.9371 

3.9378 

3.9378 

3.9373 

3.9373 

3^374 

3.9374 

3.9375 

S4 

SO 

3.9375 

3.9376 

3.9376 

3.9377 

3.9377 

3.9378 

3.9378 

3.9379 

3.9379 

3.9380 

S4 

30 

3.9380 

3.9381 

3.9381 

3.9388 

3.9388 

3.9383 

3.9383 

3.9384 

3.9364 

3.9385 

S4 

40 

3.9385 

3.9386 

3.9386 

3.9387 

3.9387 

3.9388 

3.9388 

3.9389 

3.9389 

8.9390 

S4 

50 

3.9390 

3.9391 

3.9391 

3.9398 

3.9898 

3.9393 

3.9393 

3.9394 

3.9394 

3.9395 

S  S5 

0 

3.9395 

3.9396 

3.9396 

3.9397 

3.9397 

3.9398 

3.9398 

3.9399 

3.9399 

3.9400 

35 

10 

3.9400 

3.9401 

3.9401 

3.9408 

3.9408 

3.9403 

3.9403 

3.9404 

3.9404 

33405 

S5 

80 

3.9405 

3.9406 

3.9406 

3.9407 

3.9407 

3.9408 

3.9408 

3.9409 

3.9409 

3.9410 

S5 

30 

3.9410 

3.9411 

3.9411 

3.9418 

3.9418 

3.9413 

3.9413 

3.9414 

3.9414 

3.9415 

S5 

40 

3.9415 

3.9416 

3.9416 

3.9417 

3.9417 

3.9418 

3.9418 

3.9419 

3.9419 

3.9480 

S5 

50 

3.9480 

3.9481 

3.9481 

3.9483 

3.9488 

3.9433 

3.9483 

3.9434 

3.9434 

3.94S5 

S  S6 

0 

3.9485 

3.9436 

3.9486 

3.9487 

3.9437 

3.9488 

3.9488 

3.9429 

3.9439 

8.9430 

S6 

10 

3.9430 

3.9430 

3.9431 

3.9431 

3.9438 

3.9438 

3.9433 

3.9433 

3.9434 

3.9434 

S6 

80 

3.9435 

3.9435 

3.9436 

3.9436 

3.9437 

3.9437 

3.9438 

3.9438 

8.9439 

3.9439 

S6 

80 

3.9440 

3.9440 

3.9441 

3.9441 

3.9448 

3.9448 

3.9443 

3.9443 

3.9444 

3.9444 

S6 

40 

3.9445 

3.9445 

3.9446 

3.9446 

3.9447 

3.9447 

3.9448 

3.9448 

3^449 

3.9449 

S6 

50 

3.9450 

3.9450 

3.9451 

3.9451 

3.9453 

3.9453 

3.9453 

3.9453 

8.9454 

3.9454 

S  S7 

0 

3.9455 

3.9455 

3.9456 

3.9456 

3.9457 

3.9457 

3.9458 

3.9458 

3.9459 

3.9459 

87 

10 

3.9460 

3.9460 

3.9461 

3.9461 

3.9463 

3.9468 

3.9463 

3.9463 

3.9464 

3.9464 

S7 

SO 

3.9465 

3.9465 

3.9466 

3.9466 

3.9466 

3.9467 

3.9467 

3.9468 

3J468 

3.9469 

S7 

30 

3.9469 

3.9470 

3.9470 

3.9471 

3.9471 

3.9473 

3.9478 

3.9478 

3.9473 

3.9474 

S7 

40 

3.9474 

3.9475 

3.9475 

3.9476 

3.9476 

3.9477 

3.9477 

3.9478 

3.9478 

3.9479 

S7 

50 

3.9479 

3.9480 

3.9480 

3.9481 

3.9481 

3.9483 

3.9488 

3.9483 

3.9483 

3.9484 

S  S8 

0 

3.9484 

3.9485 

3.9485 

3.9486 

3.9486 

3.9487 

3.9487 

3.9488 

3.9488 

3.9489 

S8 

10 

3.9489 

3.9490 

3.9490 

3.9490 

3.9491 

3.9491 

3.9498 

3.9498 

3.9493 

3.9493 

SS 

SO 

3.9494 

3.9494 

3.9495 

3.9495 

3.9496 

3.9496 

3.9497 

3.9497 

3.9498 

3.9498 

S8 

30 

3.9499 

3.9499 

3.9500 

3.9500 

3.9501 

3.9501 

3.9508 

3.9503 

3.9503 

3.9503 

S8 

40 

3.9504 

3.9504 

3.9505 

3.9505 

3.9506 

3.9506 

3.9507 

3.9507 

3.9508 

3.9508 

S8 

50 

3.9509 

3.9509 

3.9509 

3.9510 

3.9510 

3.9511 

3.9511 

3.9518 

8.951S 

3.9513 

S  S9 

0 

3.9513 

3.9514 

3.9514 

3.9515 

3.9515 

3.9516 

3.9516 

3.9517 

3.9517 

3.9518 

39 

10 

3.9518 

3.9519 

3.9519 

3.9530 

3.9580 

3.9531 

3.9581 

3.9528 

3.958S 

3.9583 

S9 

SO 

3.9583 

3.9584 

3.9534 

3.9585 

3.9585 

3.9586 

3.9586 

3.9536 

3.9537 

3.9537 

S 

30 

3.9588 

3.9588 

3.9539 

3.9589 

3.9530 

3.9530 

3.9531 

3.9531 

3.953S 

3.9S8S 

S9 

40 

3.9533 

3.9533 

3.9534 

3.9534 

3.9535 

3.9535 

3.9536 

3.9536 

3.9537 

3.9537 

ILjl 

50 

3.9538 

3.9.538 

3.9539 

3.9539 

3.9540 

3.9540 

3.9540 

3.9541 

3.9541 

3.9548 

24 


TABLE   I. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc. 

o" 

i 

5 

i 

i 

5 

d 

7 

i 

§ 

^3({-S-J 

3.9542 

3.9543 

3.9543 

3.9544 

3.9544 

3.9545 

8.9545 

3.9546 

3.9546 

8.9547 

30 

10 

3.9547 

3.9548 

3.9548 

3.9549 

3.9549 

3.9550 

8.9550 

3.9551 

8.9551 

3.9552 

30 

20 

3.9552 

8.9553 

3.9553 

3.9554 

3.9554 

3.9554 

3.9555 

8.9555 

8.9556 

3.9556 

30 

30 

3.9557 

3.9557 

3.9558 

8.9558 

3.9559 

3.9559 

8.9560 

8.9560 

3.9561 

3.9561 

30 

40 

3.9562 

3.9562 

3.9563 

8.9563 

3.9564 

8.9564 

8.9565 

8.9565 

8.9566 

3.9566 

SO 

50 

3.9566 

3.9567 

3.9567 

3.9568 

3.9568 

3.9569 

3.9569 

3.9570 

3.9570 

3.9571 

2  31 

0 

3.9571 

3.9572 

3.9572 

3.9573 

3.9573 

3.9574 

3.9574 

3.9575 

3.9575 

3.9576 

31 

10 

3.9576 

8.9577 

3.9577 

3.9578 

3.9578 

3.9578 

3.9579 

3.9579 

3.9580 

3.9580 

31 

20 

3.9581 

3.9581 

3.9582 

3.9582 

3.9583 

3.9583 

3.9ft84 

3.9584 

3.9585 

3.9585 

31 

SO 

3.9586 

3.9586 

3.9587 

3.9587 

3.9588 

3.9588 

3.9589 

3.9589 

3.9589 

3.9590 

31 

40 

3.9590 

3.9591 

3.9591 

3.9592 

3.9592 

3.9593 

3.9593 

3.9594 

3.9594 

3.9595 

31 

50 

3.9595 

3.9596 

3.9596 

3.9697 

3.9597 

3.9598 

3.9598 

3.9599 

3.9599 

3.9599 

2  32 

0 

3.9600 

3.9600 

3.9601 

3.9601 

3.9602 

3.9602 

3.9603 

3.9603 

3.9604 

3.9604 

32 

10 

8.9605 

3.9605 

3.9606 

3.9606 

3.9607 

3.9607 

3.9608 

3.9608 

3.9609 

3.9609 

32 

20 

3.9609 

3.9610 

3.9610 

3.9611 

3.9611 

3.9612 

3.9612 

3.9613 

3.9613 

3.9614 

32 

30 

3.9614 

3.9615 

3.9615 

3.9616 

3.9616 

3.9617 

3.9617 

3.9618 

3.9618 

3.9618 

32 

40 

3.9619 

3.9619 

3.9620 

3.9620 

3.9621 

3.9621 

3.9622 

3.9622 

3.9623 

3.9623 

82 

50 

3.9624 

3.9624 

3.9625 

3.9625 

3.9626 

3.9626 

3.9627 

3.9627 

3.9627 

3.9628 

2  33 

0 

3.9628 

3.9629 

3.9629 

3.9630 

3.9630 

3.9631 

3.9631 

3.9632 

3.9682 

3.9633 

33 

10 

3.9633 

3.9634 

3.9634 

3.9634 

3.9635 

3.9635 

3.9636 

3.9686 

3.9637 

3.9637 

33 

20 

3.9638 

3.9638 

3.9639 

3.9639 

3.9640 

3.9640 

3.9641 

3.9641 

3.9642 

3.9642 

S3 

30 

3.9642 

3.9643 

3.9643 

3.9644 

3.9644 

3.9645 

3.9645 

3.9646 

3.9646 

3.9647 

33 

40 

3.9647 

3.9648 

3.9648 

3.9649 

3.9649 

3.9650 

3.9650 

3.9651 

3.9651 

3.9652 

83 

50 

3.9652 

3.9653 

3.9653 

3.9653 

3.9654 

3.9654 

3.9655 

3.9655 

3.9656 

3.9656 

2  34 

0 

3.9657 

3.9657 

^.9658 

3.9658 

3.9658 

3.9659 

3.9659 

3.9660 

3.9660 

3.9661 

34 

10 

3.9661 

3.9662 

3.9662 

3.9663 

3.9663 

3.9664 

3.9664 

3.9665 

3.9665 

3.9665 

34 

20 

3.9666 

3.9666 

3.9667 

3.9667 

3.9668 

3.9668 

3.9669 

3.9669 

3.9670 

3.9670  1 

34 

30 

3.9671 

3.9671 

3.9672 

3.9672 

3.9672 

3.9673 

3.9673 

3.9674 

3.9674 

3.9675 

84 

40 

3.9675 

3.9676 

3.9676 

3.9677 

3.9677 

3.9678 

3.9678 

3.9679 

3.9679 

3.9680 

84 

50 

3.9680 

3.9681 

3.9681 

3.9682 

3.9682 

3.9682 

3.9683 

3.9683 

3.9684 

3.9684 

2  85 

0 

3.9685 

3.9685 

3.9686 

3.9666 

3.9687 

3.9687 

3.9688 

3.9688 

3.9689 

3.9689 

35 

10 

3.9689 

8.9690 

3.9690 

3.9691 

3.9691 

3.9692 

3.9692 

3.9693 

3.9693 

3.9694 

35 

20 

3.9694 

3.9695 

3.9695 

3.9696 

3.969& 

3.9696 

3.9697 

3.9697 

3.9698 

3.9698 

35 

30 

3.9699 

3.9699 

3.9700 

3.9700 

3.9701 

3.9701 

3.9702 

3.9702 

3.9703 

3.9703 

35 

40 

3.9703 

3.9704 

3.9704 

3.9705 

3.9705 

3.9706 

3.9706 

3.9707 

3.9707 

3.9708 

85 

50 

3.9708 

3.9709 

3.9709 

3.9710 

3.9710 

3.9710 

3.9711 

3.9711 

3.9712 

3.9712 

2  36 

0 

3.9713 

3.9713 

3.9714 

3.9714 

3.9715 

3.9715 

3.9716 

3.9716 

3.9716 

3.9717 

36 

10 

3.9717 

3.9718 

3.9718 

3.9719 

3.9719 

3.9720 

3.9720 

3.9721 

3.9721 

3.9722 

36 

20 

3.9722 

3.9722 

3.9723 

3.9723 

3.9724 

3.9724 

3.9725 

3.9725 

3.9726 

3.9726 

36 

30 

3.9727 

3.9727 

3.9728 

3.9728 

3.9729 

3.9729 

3.9729 

3.9730 

3.9730 

3.9731 

86 

40 

3.9731 

3.9732 

3.9732 

3.9733 

3.9733 

3.9734 

3.9734 

3.9785 

3.9735 

3.9735 

36 

50 

3.9786 

3.9736 

3.9737 

3.9737 

3.9738 

3.9788 

3.9739 

3.9739 

3.9740 

3.9740 

2  37 

0 

8.9741 

8.9741 

3.9741 

3.9742 

3.9742 

3.9743 

3.9743 

3.9744 

3.9744 

3.9745 

87 

10 

3.9745 

8.9746 

39746 

3.9746 

3.9747 

3.9747 

3.9748 

3.9748 

3.9749 

3.9749 

87 

20 

3.9750 

3.9750 

3.9761 

3.9751 

3.9752 

3.9752 

3.9752 

3.9753 

3.9753 

3.9754 

37 

30 

8.9754 

3.9755 

3.9756 

3.9756 

3.9756 

3.9757 

3.9757 

3.9758 

3.9758 

3.9758 

37 

40 

3.9769 

3.9759 

3.9760 

3.9760 

3.9761 

3.9761 

3.9762 

3.9762 

3.9763 

3.9763 

87 

50 

3.9768 

3.9764 

3.9764 

3.9765 

3.9765 

3.9766 

3.9766 

3.9767 

3.9767 

3.9768 

2  38 

0 

8.9768 

3.9769 

3.9769 

3.9769 

3.9770 

3.9770 

3.9771 

3.9771 

3.9772 

3.9772 

38 

10 

3.9773 

3.9773 

3.9774 

3.9774 

3.9774 

3.9776 

3.9775 

3.9776 

8.9776 

3.9777 

38 

20 

3.9777 

3.9778 

3.9778 

3.9779 

3.9779 

3.9779 

3.9780 

3.9780 

3.9781 

3.9781 

88 

30 

3.9782 

3.9782 

3.9783 

3.9788 

3.9784 

3.9784 

3.9785 

3.9785 

3.9785 

3.9786 

38 

40 

8.9786 

3.9787 

3.9787 

3.9788 

3.9788 

3.9789 

3.9889 

3.9790 

3.9790 

3.9790 

1    38 

50 

3.9791 

3.9791 

3.9792 

3.9792 

3.9793 

3.9793 

3.9794 

3.9794 

3.9795 

3.9795 

2  39 

0 

8.9795 

8.9796 

3.9796 

3.9797 

3.9797 

3.9798 

3.9798 

3.9799 

3.9799 

3.9800 

89 

10 

3.9800 

3.9800 

3.9801 

3.9801 

3.9802 

3.9802 

3.9803 

3.9803 

3.9804 

3.9804 

89 

20 

3.9805 

3.9805 

3.9805 

3.9806 

3.9806 

3.9807 

3.9807 

3.9808 

3.9808 

3.9809 

39 

80 

3.9809 

3.9810 

3.9810 

3.9810 

3.9811 

3.9811 

3.9812 

3.9812 

3.9813 

3.9813 

89 

40 

3.9814 

3.9814 

3.9815 

3.9815 

3.9815 

3.9816 

3.9816 

3.9817 

3.9817 

3.9818 

39 

50 

3.9818 

3.9819 

3.9819 

3.9819 

3.9820 

3.9820 

3.9821 

3.9821 

3.9822 

3J822 

25 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 


^ 

6 

1 

^ 

d 

4 

5 

6 

i 

8 

9 

5h.4oL5j 

3.9823 

3.9823 

3.9824 

3.9824 

3.9825 

3.9825 

3.9825 

3.9826 

3.9826 

3.9827 

40 

10 

3.9827 

3.9828 

3.9828 

3.9829 

3.9829 

3.9829 

3.9830 

3.9830 

3.9831 

3.9831 

40 

20 

3.9832 

3.9832 

3.9833 

3.9833 

3.9834 

3.9834 

3.9834 

3.9835 

3.9835 

3.9836 

40 

SO 

3.9836 

3.9837 

3.9837 

3.9838 

3.9838 

3.9839 

3.9839 

3.9839 

3.9840 

3.9840 

40 

40 

3.9841 

3.9841 

3.9842 

3.9842 

3.9843 

3.9843 

3.9843 

3.9844 

3.9844 

3.9845 

40 

50 

3.9845 

3.9846 

8.9846 

3.9>47 

3.9847 

3.9848 

S.9848 

3.9848 

•  3.9849 

3.9849 

2  41 

0 

3.9850 

3.9850 

3.9851 

3.9851 

3.9852 

3.9852 

3.9852 

3.9853 

3.9853 

3.9854 

41 

10 

3.9854 

3.9855 

3.9855 

3.9856 

3.9856 

3.9857 

3.9857 

3.9857 

3.9868 

3.9858 

41 

20 

3.9869 

3.9859 

3.9860 

3.9860 

3.9861 

3.9861 

3.9861 

3.9862 

3.9862 

3.9863 

41 

30 

3.9863 

3.9864 

3.9864 

3.9^65 

3.9865 

3.9865 

3.9866 

3.9866 

3.9867 

3.9867 

41 

40 

3.9868 

3.9868 

3.9869 

3.9869 

3.9870 

3.9870 

3.9870 

3.9871 

3.9871 

3.9872 

41 

50 

3.9872 

3.9873 

3.9873 

3.9874 

3.9874 

3.9874 

8.9875 

8.9875 

3.9876 

3.9876 

a  42 

0 

3.9877 

3.9877 

3.9878 

3.9878 

3.9878 

3.9879 

3.9879 

3.9880 

3.9880 

3.9881 

42 

10 

3.9881 

3.9882 

3.9882 

3.9882 

3.9883 

3.9883 

3.9884 

3.9884 

S.9885 

3.9885 

42 

20 

3.9886 

3.9886 

8.9886 

3.9887 

3.9887 

3.9888 

3.9888 

3.9889 

3.9889 

3.9890 

42 

30 

3.9890 

3.9890 

3.9891 

3.9891 

3.9892 

3.9892 

3.9893 

3.9893 

3.9894 

3.9894 

42 

40 

3.9894 

3.9895 

3.9895 

3.9896 

3.9896 

3.9897 

3.9897 

3.9898 

3.9898 

3.9898 

42 

50 

3.9899 

3.9899 

3.9900 

3.9900 

8.9901 

3.9901 

8.9902 

3.9902 

3.9903 

3.9903 

2  43 

0 

3.9903 

3.9904 

3.9904 

3.9905 

3.9905 

3.9906 

3.9906 

3.9906 

3.9907 

3.9907 

43 

10 

3.9908 

3.9908 

3.9909 

8.9909 

3.9910 

3.9910 

3.9910 

3.9911 

3.9911 

3.9912 

43 

20 

3.9912 

3.9913 

3.9913 

3.9914 

3.9914 

3.9914 

3.9916 

3.9915 

3.9916 

3.9916 

43 

30 

3.9917 

3.9917 

3.9918 

3.9118 

3.9918 

3.9919 

3.9919 

39920 

3.9920 

3.9921 

43 

40 

3.9921 

8.9922 

3.9922 

8.9922 

3.9923 

3.9923 

3.9924 

3.9924 

8.9925 

3.9925 

43 

50 

3.9926 

8.9926 

3.9926 

3.9927 

3.9927 

3.9928 

3.9928 

3.9929 

3.9929 

3.9930 

2  44 

0 

3.9930 

3.9930 

3.9981 

3.9931 

3.9932 

3.9932 

3.9933 

3.9933 

3.9933 

3.9934 

44 

10 

3.9934 

3.9935 

8.9935 

3.9936 

3.9936 

3.9937 

3.9937 

3.9937 

3.9938 

3.9938 

44 

20 

3.9939 

3.9939 

3.9940 

3.9140 

3.9941 

3.9941 

3.9941 

3.9942 

3.9942 

3.9943 

44 

30 

3.9943 

3.9944 

3.9944 

3.9944 

3.9945 

3.9945 

3.9946 

3.9946 

3.9947 

3.9947 

44 

40 

3.9948 

3.9948 

8.9948 

3.9949 

3.9949 

3.9950 

3.9960 

3.9951 

3.9951 

3.9952 

44 

50 

3.9952 

3.9952 

3.9953 

3.9953 

3.9954 

3.9954 

3.9955 

3.9955 

3.9955 

3.9956 

2  45 

0 

3.9956 

3.9957 

8.9957 

3.9158 

3.9958 

3.9959 

8.9959 

3.9969 

3.9960 

3.9960 

45 

10 

3.9961 

3.9961 

3.9962 

3.9162 

3.9962 

3.9963 

3.9963 

3.9964 

3.9964 

3.9965 

45 

20 

3.9965 

3.9966 

3.9966 

3.9966 

3.9967 

3.9967 

3.9968 

3.9968 

3.9969 

3.9969 

45 

30 

3.9969 

3.9970 

3.9970 

3.9971 

3.9971 

3.9972 

3.9972 

3.9973 

8.9973 

3.9973 

45 

40 

3.9974 

3.9974 

3.9975 

3.9975 

3.9976 

3.9976 

3.9976 

3.9977 

3.9977 

3.9978 

45 

50 

3.9978 

3.9979 

3.9979 

3.9980 

3.9980 

3.9980 

3.9981 

3.9981 

3.9982 

3.9982 

2  46 

0 

3.9983 

3.9983 

3.9983 

3.9984 

3.9984 

3.9985 

3.9985 

3.9986 

3.9986 

3^987 

46 

10 

3.9987 

3.9987 

3.9988 

8.9188 

3.9989 

3.9989 

3.9990 

3.9990 

3.9990 

3^991 

46 

20 

3.9991 

3.9992 

3.9992 

3.9993 

8.9993 

3.9993 

3.9994 

3.9994 

3.9995 

3.9995 

46 

30 

3.9996 

3.9996 

3.9997 

3.9197 

3.9997 

3.9998 

3.9998 

3.9999 

3.9999 

4JO00O 

46 

40 

4.0000 

4.0000 

4.0001 

4.0001 

4X)002 

4.0002 

4.0003 

4.0003 

4.0003 

4.0004 

46 

50 

4.0004 

4.0005 

4.0005 

4.0006 

4X)006 

4.0007 

4.0007 

4.0007 

4.0008 

4.0008 

2  47 

0 

4.0009 

4.0009 

4.0010 

4.0010 

4X)010 

4.0011 

4J0Ol\ 

4.0012 

4.0012 

4.0013 

47 

10 

4.0013 

4.0013 

4.0014 

4.0014 

4X)015 

4.0015 

4.0016 

4.0016 

4.0016 

4.0017 

47 

20 

4.0017 

4.0018 

4.0018 

4.0019 

4X)019 

4.0019 

4.0020 

4.0020 

4.0021 

4.0021 

47 

30 

4.0022 

4.0022 

4.0023 

4.0023 

4J002S 

4.0024 

4.0024 

4.0025 

4X)025 

4.0026 

47 

40 

4.0026 

4.0026 

4.0027 

4X)027 

4J0O2S 

4.0028 

4.0029 

4.0029 

4.0029 

4jOOSO 

47 

50 

4.0030 

4.0031 

4.0031 

4.0032 

4.0032 

4.0032 

4.0033 

4.0033 

4.0034 

4.0034 

2  48 

0 

4.0035 

4.0035 

4.0035 

4.0036 

4.0036 

4.0037 

4.0037 

4.0038 

4.0038 

4.0038 

48 

10 

4.0039 

4.0039 

4.0040 

4.0040 

4.0041 

4.0041 

4.0041 

4.0042 

4.0042 

4.0043 

48 

20 

4.0043 

4.0044 

4.0044 

4.0045 

4X)045 

4.0045 

4.0046 

4.0046 

4.0047 

4.0047 

48 

30 

4.0048 

4.0048 

4.0048 

4.0049 

4.0049 

4.0050 

4.0050 

4.0051 

4.0051 

4U)051 

48 

40 

4.0052 

4X)052 

4.0053 

4.0053 

4J0054 

4.0054 

4.0054 

4.0055 

4.0055 

4i)056 

48 

50 

4.0056 

4.0057 

4X)057 

4.0057 

4.0058 

4.0058 

4.0059 

4.0059 

4.0060 

4XM0 

2  49 

0 

4.0060 

4.0061 

4.0061 

4.0062 

4X)062 

4.0063 

4.0063 

4.0063 

4X)064 

4JMi 

49 

10 

4.0065 

4.0065 

4.0066 

4.0066 

4X)066 

4.0067 

4.0067 

4.0068 

4.0068 

4SM9 

49 

20 

4.0069 

4.0069 

4.0070 

4.0070 

4.0071 

4.0071 

4.0072 

4.0072 

4.0072 

-4.0073 

49 

SO 

4.0073 

4.0074 

4.0074 

4.0074 

4J0075 

4.0075 

4.0076 

4.0076 

4.0077 

4.0077 

49 

40 

4.0077 

4.0078 

4.0078 

4.0079 

AJ0079 

4.0080 

4.0080 

4.0080 

4.0081 

AJOOSl 

49 

50 

4.0082 

4.0082 

4.0083 

4.0083 

4J00BS 

4.0084 

4O084 

4X)085 

4.0085 

4.0086 

26 
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Are. 

d 

i 

2 

3 

4 

5 

6 

7 

^ 

9 

|h.5<}-.  Sj 

4.0086 

4.0086 

4.0087 

4.0087 

4.0088 

4.0088 

4.0089 

4.0089 

4.0089 

4.0090 

50 

10 

4.0090 

4.0091 

4.0091 

4.0092 

4.0092 

4.0092 

4.0093 

4.0093 

4.0094 

4.0094 

50 

20 

4.0095 

4.0095 

4.0095 

4.0096 

4.0096 

4.0097 

4.0097 

4.0097 

4.0098 

4.0098  1 

50 

30 

4.0099 

4.0099 

4.0100 

4.0100 

4.0100 

4.0101 

4.0101 

4.0102 

4.0102 

4.0103  1 

50 

40 

4.0103 

4.0103 

4.0104 

4.0104 

4.0105 

4.0105 

4.0106 

4.0106 

4.0106 

4.0107 

50 

50 

4.0107 

4.0108 

4.0108 

4X)109 

4.0109 

4.0109 

4.0110 

4.0110 

4.0111 

4.0111 

2  51 

0 

4.0111 

4.0112 

4.0112 

4.0113 

4.0113 

4.0114 

4.0114 

4.0114 

4.0115 

4.0115 

51 

10 

4.0116 

4.0116 

4.0117 

4.0117 

4.0117 

4.0118 

4.0118 

4.0119 

4.0119 

4.0120 

51 

20 

4.0120 

4.0120 

4.0121 

4.0121 

4.0122 

4X)122 

4.0122 

4.0123 

4.0123 

4.0124 

51 

30 

4.0124 

4.0125 

4.0125 

4.0125 

4.0126 

4.0126 

4.0127 

4.0127 

4.0128 

4.0128 

51 

40 

4.0128 

4.0129 

4.0129 

4.0130 

4.0130 

4.0130 

4.0131 

4.0131 

4.0132 

4.0132 

51 

50 

4.0133 

4.0133 

4.0133 

4.0134 

4.0134 

4.0135 

4.0135 

4.0136 

4.0136 

4.0136 

2  52 

0 

4.0137 

4.0137 

4.0138 

4.0138 

4.0138 

4.0139 

4.0139 

4.0140 

4.0140 

4.0141 

52 

10 

4.0141 

4.0141 

4.0142 

4.0142 

4.0143 

4.0143 

4.0144 

4.0144 

4.0144 

4.0145 

52 

20 

4.0145 

4.0146 

4.0146 

4.0146 

4.0147 

4.0147 

4.0148 

4.0148 

4.0149 

4.0149 

52 

30 

4.0149 

4.0150 

4.0150 

4.0151 

4.0151 

4.0152 

4.0152 

4.0153 

4.0153 

4.0153 

52 

40 

4X)154 

4.0154 

4.0154 

4.0155 

4.0155 

4.0156 

4.0156 

4.0157 

4.0157 

4.0157 

52 

50 

4.0158 

4.0158 

4.0159 

4.0159 

4.0159 

4.0160 

4X)160 

4.0161 

4.0161 

4.0162 

2  5.3 

0 

4.0162 

4.0162 

4X)163 

4.0163 

4.0164 

4.0164 

4.0164 

4.0165 

4.0165 

4.0166 

53 

10 

4.0166 

4.0167 

4.0167 

4.0167 

4X)168 

4.0168 

4.0169 

4.0169 

4.0169 

4.0170 

53 

20 

4.0170 

4.0171 

4.0171 

4.0172 

4.0172 

4.0172 

4.0173 

4.0173 

4.0174 

4.0174 

53 

30 

4.0175 

4.0175 

4.0175 

4.0176 

4.0176 

4.0177 

4.0177 

4.0177 

4.0178 

4.0178 

53 

40 

4.0179 

4.0179 

4.0180 

4.0180 

4.0180 

4.0181 

4.0181 

4.0182 

4.0182 

4X)182 

53 

50 

4.0183 

4.0183 

4.0184 

4.0184 

4.0185 

4.0185 

4.0185 

4.0186 

4.0186 

4.0187 

2  54 

0 

4.0187 

4.0187 

4.0188 

4.0188 

4.0189 

4.0189 

4.0190 

4.0190 

4.0190 

4X)191 

54 

10 

4.0191 

4.0192 

4X)192 

4.0192 

4.0193 

4.0193 

4.0194 

4.0194 

4.0194 

4.0195 

54 

20 

4.0195 

4.0196 

4.0196 

4.0197 

4.0197 

4.0197 

4.0198 

4.0198 

4.0199 

4.0199 

54 

30 

4.0199 

4.0200 

4.0200 

4.0201 

4.0201 

4.0202 

4.0202 

4.0202 

4.0203 

4.0203 

54 

40 

4.0204 

4.0204 

4.0204 

4.0205 

4X)205 

4.0206 

4.0206 

4.0207 

4.0207 

4.0207 

54 

50 

4.0208 

4.0208 

4.0209 

4.0209 

4X)209 

4.0210 

4.0210 

4.0211 

4.0211 

4.0211 

2  55 

0 

4.0212 

4X>212 

4.0213 

4.0213 

4.0214 

4.0214 

4.0214 

4.0215 

4.0215 

4.0216 

55 

10 

4.0216 

4.0216 

4.0217 

4.0217 

4X>218 

4.0218 

4.0219 

4.0219 

4.0219 

4.0220 

55 

20 

4.0220 

4.0221 

4.0221 

4.0221 

4.0222 

4.0222 

4.0223 

4.0223 

4.0223 

4.0224 

55 

30 

4.0224 

•4  0225 

4.0225 

4.0225 

4.0226 

4.0226 

4.0227 

4.0227 

4.0228 

4.0228 

55 

40 

4.0228 

4.0229 

4.0229 

4.0230 

4.0230 

4.0230 

4.0231 

4.0231 

4.0232 

4.0232 

55 

50 

4.0233 

4.0233 

4.0233 

4.0234 

4.0234 

4.0235 

4.0285 

4.0235 

4.0236 

4.0236 

2  56 

0 

4.0237 

4.0237 

4.0237 

4.0238 

4.0238 

4.0239 

4.0239 

4.0240 

4.0240 

4.0240 

56 

10 

4.0241 

4.0241 

4.0242 

4.0242 

4.0242 

4.0243 

4.0243 

4.0244 

4.0244 

4.0244 

56 

20 

4.0245 

4.0245 

4.0246 

4.0246 

4.0246 

4.0247 

4.0247 

4.0248 

4.0248 

4.0249 

56 

SO 

4.0249 

4.0249 

4.0250 

4.0250 

4.0251 

4.0251 

4.0251 

4.0252 

4.0262 

4.0253 

56 

40 

4J035S 

4.0253 

4.0254 

4.0254 

4.0255 

4.0255 

4.0256 

4.0256 

4.0256 

4.0257 

56 

50 

4.0257 

4.0258 

4.0258 

4.0258 

4.0259 

4.0259 

4.0260 

4.0260 

4.0260 

4.0261 

2  57 

0 

4.0261 

4.0262 

4.0262 

4.0262 

4.0263 

4.0263 

4.0264 
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TABLE    II. 
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The  Correction  Is  to  be  added  to  the  approxtmata  Greenwich  Time  when  the  Proportional  Logarithms  in  the 
Ephemeris  are  deermaing,  and  tubtraeted  when  they  are  incntuing. 
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TABLE  III.  SIDEREAL  INTO  MEAN  SOLAR  TIME. 
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1  07.660 

1  17490 

53 

.145 

54 

0  08.847 

0  ia676 

0  28.506 

0  38.335 

0  48.165 

0  57.994 

1  07.824 

1  17.654 

64 

.147 

55 

0  09.010 

0  18.840 

0  28.670 

0  38499 

0  48.329 

0  58.158 

1  07.988 

1  17.817 

55 

.160 

56 

0  09.174 

0  19j004 

0  28.833 

0  38.663 

0  48492 

0  58.322 

1  08.152 

1  17.981 

56 

.153   i 

57 

0  09.338 

0  19.168 

0  28.997 

0  38.827 

0  48.656 

0  58486 

1  08.315 

1  18.145 

57 

.156 

58 

0  09.502 

0  19331 

0  29.161 

0  38.991 

0  48.820 

0  58.650 

1  08479 

1  18.309 

58 

.158 

59 

0  09.666 

0  19495 

0  29.325 

0  39.154 

0  48.984 

0  58.814 

1  08.643 

1  18473 

59 

.161 

29 


TABLE  III.  SIDEREAL  INTO  MEM  SOLAE  TIME. 


Side- 


0 

1 
2 
3 

4 

5 

6 

7 
8 
9 

10 
11 
12 

13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 

38 
89 

40 
41 
42 
43 
44 

45 
46 

47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


18.636 
18.800 
ia964 
19.128 
19.292 

19.456 
19.619 
19.783 
19.947 
20.111 

20.275 
20.439 
20^602 
20.766 
20.930 

21.094 
21.258 
2M22 
21.585 
21.749 

21.913 
22.077 
22.241 
22.404 
22^^68 

22.732 
22.896 
23J060 
23i224 
23.387 

23.551 
23.715 
23.879 
24J043 
24.207 

24.370 
24JS34 
24.698 
24^62 
25.026 

25.190 
25.353 
25JS17 
25.681 
25.845 

26X)09 
26.172 
26.336 
26Ji00 
26.664 

26.828 
26.992 
27.155 
27.319 
27.483 

27.647 
27.811 
27.975 
28.138 
28.302 


1  28^466 
1  28.630 
1  28.794 
1  28.958 
1  29.121 

1  29.285 
1  29.449 
1  29.613 
1  29.777 
1  29.940 

1  30.104 
1  30.268 
1  30432 
1  30.596 
1  30.760 


30.923 
31.087 
31.251 
31415 
31.579 


1  31.743 
1  31.906 
1  32.070 
1  32.234 
1  32.398 


32.562 
32.726 
32.889 
33.053 
33.217 


1  33.381 
1  33.545 
1  33.708 
I  33.872 
1  34.036 

1  34.200 
1  34.364 
1  34.528 
1  34.691 
1  34.855 


35.019 
35.183 
35.347 
35.511 


1  35.674 

1  35.838 
1  36.002 
1  36.166 
1  36.330 
I  36493 

1  36.657 
1  36.821 
1  36.985 
1  37.149 
1  37.313 

1  37476 
1  37.640 
1  37.804 
1  37.968 
1  38.132 


10* 


I  38.296 
1  38459 
1  38.623 
1  38.787 
1  38.951 

1  39.115 
1  39.279 
1  39.U2 
1  39.606 
1  39.770 

1  39.934 
1  40.098 
1  40.261 
1  40425 
1  40.589 

I  40.763 
1  40.917 
1  41.081 
1  41.244 
I  41.408 

1  41.572 
1  41.736 
1  41.900 
1  42.064 
I  42.227 

1  42.391 
1  42.555 
1  42.719 
1  42.883 
1  43X>47 

1  43.210 
1  43.374 
1  43.538 
1  43.702 
1  43.866 

1  44.029 
1  44.193 
1  44.357 
1  44.521 
1  44.685 

1  44.849 
1  45.012 
1  45.176 
1  45.340 
1  45.504 

1  45.668 
1  45.832 
1  45.995 
1  46.159 
1  46.323 

1  46487 
1  46.651 
1  46.815 
1  46.978 
1  47.142 

1  47.306 
1  47470 
1  47.634 
1  47.797 
1  47.961 


11' 


1  48.125 
1  48.289 
1  48458 
1  48.617 
1  48.780 


48.944 
49.108 
49.272 
49.436 
49.600 

49.733 
49.927 
50.091 
50.255 
50419 

I  50.588 
1  50.746 
1  50.910 
1  51.074 
1  51.238 

1  51.402 
1  51.565 
1  51.729 
1  51.893 
1  52.057 

1  52.221 
1  52.385 
1  52.548 
1  52.712 
1  52.876 

1  53.040 
1  53.204 
1  53i)68 
1  53.531 
1  53.695 

1  53.859 
1  54.023 
1  54.187 
1  54.351 
1  54.514 


54.678 
54.842 
55.006 
55.170 
55.333 


1  55.497 
1  55.661 
1  55.825 
1  55.989 
1  56.153 

1  56.316 
I  56.480 
1  56.644 
1  56.808 
1  56.972 

1  57.136 
1  57.299 
1  57463 
1  57.627 
1  57.791 


12^ 


1  57.955 
1  58.119 
1  58.282 
1  58446 
I  58.610 

1  58.774 
1  58.938 
I  59.101 
1  59.265 
1  59429 

1  59.593 
1  59.757 

1  59J921 

2  00J084 
2  00.248 

2  00412 
2  00.576 
2  00.740 
2  00.904 
2  01.067 

2  01.231 
2  01.395 
2  01^^59 
2  01.723 
2  01.887 

2  02J050 
2  02.214 
2  02.378 
2  02.542 
2  02.706 

2  02.869 
2  03J033 
2  03.197 
2  03.361 
2  03.525 

2  03.689 
2  03.852 
2  04j016 
2  04.180 
2  04.344 

2  04.508 

2  04.672 

2  04.885 

2  04.999 

2  05.163 


2  05.327 
2  05491 
2  05.655 
2  05.818 
2  05.982 

2  06.146 
2  06.310 
2  06474 
2  06.687 
2  06.801 

2  06.965 
2  07.129 
2  07.293 
2  07457 
2  07.620 


13' 


2  07.784 
2  07.948 
2  08.112 
2  08.276 
2  08440 

2  08.603 
2  08.767 
2  08.931 
2  09.095 
2  09it59 

2  09.423 
2  09.586 
2  09.750 
2  09.914 
2  10.078 

2  10.242 
2  10405 
2  10.569 
2  10.733 
2  10.897 

2  11.061 

2  11.225 

2  11.388 

2  11.552 

2  11.716 

2  11.880 

2  12.044 

2  12.206 

2  12.371 

2  12.535 


12.699 
12.863 
13.027 
13.191 
13.354 


2  \SAIS 

2  13.682 

2  13.846 

2  14.010 

2  14.173 

2  14.337 

2  14.501 

2  14.665 

2  14.829 

2  14.993 


15.156 
15.320 
15.484 
15.048 
15.812 


2  15.976 

2  16.139 

2  16.303 

2  16.467 

2  16.631 

2  16.795 

2  16.959 

2  17.122 

2  17.286 

2  17.450 


w 


2  17.614 

2  17.778 

2  17.941 

2  18.105 

2  18.269 

2  18483 
2  18.597 
2  18.761 
2  18.924 

2  idjoes 

2  19.252 
2  19416 
2  19.580 
2  19.744 
2  19.907 

2  20.071 
2  20.235 
2  20.399 
2  20.563 
2  20.727 

2  20.890 

2  21.054 

2  21.218 

2  21.382 

2  21.546 

2  21.709 

2  21.873 

2  22.037 

2  22Ji01 

2  22.365 

2  23.529 
2  22.692 
2  22.856 
2  28.020 
2  28.184 

2  23.348 
2  23.512 
2  23.675 
2  23.839 
2  24.003 

2  24.167 
2  24.331 
2  24495 
2  24.658 
2  24.822 

2  24.986 
2  25.150 
2  25.314 
2  25477 
2  25.641 

2  25.805 
2  25.969 
2  26.133 
2  26.297 
2  26460 

2  26.624 
2  26.788 
2  26.952 
2  27.116 
2  27.280 


15' 


2  27443 
2  27.607 
2  27.771 
2  27.935 
2  28099 

2  28.263 
2  28426 
2  28Ji90 
2  28.754 
2  28.918 

2  29i)82 
2  29.245 
2  29409 
2  29.573 
2  29.787 

2  29.901 
2  30.065 
2  30.228 
2  30.392 
2  30.556 

2  30.720 
2  30.884 
2  31j048 
2  31.211 
2  31JI75 

2  31.539 
2  31.703 
2  31.867 
2  32.031 
2  32.194 

2  82.358 
2  32.522 
2  32.686 
2  32.850 
2  384)13 

2  38.177 
2  33.341 
2  38.505 
2  33.669 
2  38.833 

2  33.996 
2  34.160 
2  34.324 
2  34.488 
2  84.652 

2  34.816 
2  34^79 
2  35.143 
2  35.307 
2  35471 

2  35.635 
2  35.798 
2  35.962 
2  36.126 
2  36.290 

2  36.454 
2  36.618 
2  36.781 
2  36.945 
2  37.109 


For 

Sftcomlg. 


0.003 

J0O8 
jOU 

.014 
.016 
^19 
.022 
.025 

i)27 
J030 
J033 
.035 
JOSS 

Ml 
.044 
J046 
JH9 
.052 

4»5 
J057 
.060 
.063 
j066 

xm 

,071 
J074 
J076 
.079 

.082 
i)85 

jsm 

.090 
.098 

i)96 

xm 

.101 
.104 
.106 

.109 
.112 
.115 
.117 
.120 

.128 
.126 
.128 
.131 
.134 

.137 
.139 
.142 
.145 
.147 

.150 
.153 
.156 
.158 
.161 


30 


J 


TABLE  III.  SIDEREAL  INTO  MEAN  SOLAR  TIME. 


sia. 

imL 

U"^ 

17*^ 

IS"^ 

19»^ 

20*'- 

2P 

22»^ 

23 »» 

For 
Seconcb. 

0 

2 '37.278 

2 '47.102 

2  56.982 

3' 06.762 

3  16J591 

3 '26.421 

fn.    a. 
3  36.250 

3  46.080 

^ 

•h 

1 

2  37.437 

2  47.266 

2  57.096 

8  06.925 

8  16.755 

3  26.585 

3  36414 

8  46.244 

i 

0.003 

2 

2  37.601 

2  47430 

2  57.260 

8  07M9 

3  16.919 

8  26.748 

3  36.578 

8  46407 

2 

.005 

3 

2  37.764 

2  47.594 

2  57424 

8  07.253 

3  174)83 

8  26.912 

8  36.742 

8  46i»71 

3 

.008 

4 

2  37.928 

2  47.758 

2  57J)87 

8  07417 

3  17.246 

8  27.076 

3  36.906 

3  46.735 

4 

.011 

5 

2  38.092 

2  47.922 

2  57.751 

8  07.581 

3  17410 

8  27.240 

3  37.069 

8  46.899 

5 

.014 

6 

2  38.256 

2  48.085 

2  57.915 

3  07.745 

3  17.574 

3  27.404 

3  37.233 

3  47.068 

6 

.016 

7 

2  3a420 

2  48.249 

2  58.079 

8  07.908 

3  17.738 

8  27.568 

3  37.397 

8  47.227 

7 

.019 

8 

2  38.584 

2  48.418 

2  58.243 

3  08.072 

3  17.902 

3  27.731 

3  37.561 

8  47.890 

8 

.022 

^ 

2  38.747 

2  48.577 

2  58406 

8  08.236 

8  18J066 

8  27.895 

3  37.726 

3  47.554 

9 

.025 

10 

2  38.911 

2  48.741 

2  58.570 

3  08.400 

8  18.229 

3  28.059 

3  37.889 

3  47.718 

10 

.027 

11 

2  89.075 

2  48.905 

2  58.784 

8  06.564 

3  18^93 

3  28.223 

3  38.052 

8  47.882 

11 

.030 

12 

2  39.239 

2  49.068 

2  58.898 

8  08.728 

3  18.557 

3  28.887 

3  38.216 

3  48.046 

12 

.033 

18 

2  89.403 

2  49ii32 

2  59.062 

8  08.891 

3  18.721 

3  28.550 

3  38.380 

3  48.210 

13 

.035 

U 

2  89.566 

2  49.396 

2  59.226 

8  09.055 

8  18385 

8  28.714 

8  38.544 

3  48.373 

14 

.038 

15 

2  39.730 

2  49.560 

2  59.389 

3  09.219 

8  19X>49 

8  28.878 

3  88.708 

3  48.537 

15 

.041 

16 

2  89.894 

2  49.724 

2  59.558 

3  09.383 

3  19.212 

3  29.042 

3  38.871 

8  46.701 

16 

U)44 

17 

2  4a058 

2  49.888 

2  59.717 

3  09.547 

8  19^76 

3  29.206 

8  39.085 

8  48.865 

17 

>046 

18 

2  40L222 

2  50.051 

2  59.861 

8  09.710 

3  19.540 

3  29.370 

8  39.199 

8  49.029 

18 

.049 

19 

2  40.386 

2  50.215 

8  00.045 

3  09.874 

3  19.704 

3  29.583 

8  39.363 

8  49.193 

19 

.052 

20 

2  4a549 

2  50.379 

3  00.209 

3  10.038 

3  19.868 

8  29.697 

3  39.527 

8  49.356 

20 

.055 

21 

2  40;713 

2  50.543 

8  00.872 

8  10.202 

3  20J032 

3  29.861 

8  39.691 

3  49.520 

21 

.057 

22 

2  4a877 

2  50.707 

3  00.586 

8  10.366 

3  20.195 

3  30.025 

3  39.854 

3  49.684 

22 

.060 

28 

2  41.041 

2  50.870 

8  00.700 

8  10.530 

3  20.359 

3  30.189 

8  40.018 

3  49.848 

23 

.068 

24 

2  41.205 

2  51.034 

3  00.864 

3  10.698 

3  20.523 

3  304)58 

3  40.182 

8  50.012 

24 

.066 

2S 

2  41.369 

2  51.198 

a  01.028 

3  10.857 

3  20J687 

3  30i^l6 

8  40.346 

3  50.175 

25 

.068 

26 

2  41.532 

2  51.862 

8  01.192 

8  11.021 

8  20J861 

3  30.680 

3  40.510 

3  50.339 

26 

.071 

27 

2  41.696 

2  51.526 

8  01.855 

3  11.185 

8  21J014 

8  30.844 

3  40.674 

3  50.503 

27 

.074 

28 

2  41.860 

2  51.690 

3  01.619 

8  11.349 

3  21.178 

3  31.008 

8  40.837 

3  50.667 

28 

.076 

29 

2  42.024 

2  51.853 

3  01.688 

3  11.513 

3  21.342 

3  31.172 

3  41.001 

3  50.831 

29 

4)79 

80 

2  42.188 

2  52.017 

8  01.847 

8  11.676 

3  21.506 

3  31.336 

3  41.165 

3  50.996 

30 

.082 

81 

2  42^52 

2  52.181 

8  02.011 

3  11.840 

3  21.670 

3  31499 

3  41.329 

3  51.158 

31 

.085 

82 

2  42.515 

2  52.345 

3  02.174 

3  12.004 

3  21.834 

3  31.663 

3  41.493 

3  51.322 

32 

.087 

SS 

2  42.679 

2  52.509 

8  02.3^8 

3  12.168 

3  21.997 

3  31.827 

3  41.657 

3  51486 

33 

.090 

84 

2  42.848 

2  52.673 

8  02.502 

8  12.832 

3  22.161 

3  31.991 

8  41.820 

3  51.650 

84 

xm 

35 

2  43.007 

2  52.886 

8  02.666 

3  12496 

3  22.325 

3  32.155 

3  41.984 

8  51.814 

85 

.096 

36 

2  43.171 

2  53.000 

3  02.830 

3  12.659 

3  22489 

8  32.318 

8  42.148 

8  51.978 

86 

.098 

37 

2  43.334 

2  53.164 

3  02.994 

3  12.823 

3  22.653 

8  32.482 

3  42.312 

3  52.141 

87 

.101 

88 

2  43.498 

2  53.328 

3  08.157 

3  12.987 

3  22.817 

3  32.646 

3  42476 

3  52.305 

38 

.104 

39 

2  43.662 

2  53.492 

3  03.321 

3  13.151 

8  22.980 

3  32.810 

3  42.639 

3  52469 

39 

.106 

40 

2  43.826 

2  53.656 

3  03.485 

3  18.315 

3  23.144 

3  32.974 

3  42.608 

3  52.633 

40 

.109 

41 

2  43.990 

2  53.819 

3  03.649 

8  13478 

3  23.308 

3  33.138 

3  42.967 

3  52.797 

41 

.112 

42 

2  44.154 

2  53.983 

3  03.818 

8  13.642 

3  23472 

3  33.301 

8  48.131 

3  52.961 

42 

.115 

43 

2  44.317 

2  54.147 

8  08.977 

3  18.806 

3  23.636 

3  33.465 

8  43.295 

3  53.124 

43 

.117 

44 

2  44.481 

2  54.311 

3  04.140 

3  13.970 

3  23.600 

3  33.629 

3  43459 

3  53.288 

44 

.120 

45 

2  44.645 

2  54.475 

3  04.804 

3  14.184 

3  23.963 

3  33.793 

8  48.622 

3  53452 

45 

.123 

46 

2  44.809 

2  54.638 

3  04468 

3  14.298 

8  24.127 

3  33.957 

3  43.786 

3  53.616 

46 

.126 

47 

2  44.973 

2  54.802 

8  04.632 

3  14461 

3  24.291 

3  34.121 

8  43.950 

3  53.780 

47 

.128 

48 

2  45.137 

2  54.966 

3  04.796 

3  14.625 

3  24455 

3  34.284 

3  44.114 

3  53.948 

48 

.131 

49 

2  45.300 

2  55.130 

3  04.960 

3  14.789 

3  24.619 

3  34.446 

3  44.278 

3  54.107 

49 

.134 

50 

2  45.464 

2  55.294 

8  05.123 

3  14.953 

3  24.782 

8.  34.612 

3  44.442 

3  54.271 

50 

.137 

51 

2  45.628 

2  55.458 

3  05.287 

8  15.117 

3  24.946 

8  84.776 

3  44.605 

3  54.435 

51 

.139 

52 

2  45.792 

2  55.621 

3  05451 

3  J5.281 

3  25.110 

3  34.940 

3  44.769 

3  54.599 

52 

.142 

53 

2  45.956 

2  55.785 

3  05.615 

3  15444 

3  25.274 

3  35.104 

3  44.933 

3  54.763 

53 

.145 

54 

2  46.120 

2  55.949 

3  05.779 

3  15.608 

8  25438 

3  35.267 

3  45.097 

3  54.926 

54 

.147 

55 

2  46.283 

2  56.113 

8  05.942 

3  15.772 

8  25.602 

3  35431 

3  45.261 

3  55.090 

55 

.150 

56 

2  46>W7 

2  56.277 

3  06.106 

3  15.936 

3  25.765 

3  35.595 

3  45425 

3  55.254 

56 

.153 

57 

2  46.611 

2  56.441 

3  06.270 

8  16.100 

3  25.929 

8  35.759 

3  45.588 

3  55418 

57 

.156 

58 

2  46.775 

2  56.604 

3  06.434 

3  16.264 

3  26j093 

3  35.923 

3  45.752 

3  55.582 

-58 

.158 

59 

2  46.939 

2  56.768'  3  06.598 

3  16427 

3  26.257 

3  36.086 

3  45.916 

3  55.746 

59 

.161 
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TABLE  III.  MEAN  SOLAR  INTO  SIDEREAL  TIME. 


Solar. 


0 

1 
3 
3 

4 

5 

6 
7 
8 
9 

10 
II 
12 
18 
U 

15 
16 
17 
18 
19 

SO 
SI 
8S 
88 
S4 

85 
86 
87 
28 
89 

30 
31 
38 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 

46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
69 


0* 


0  00.000 
0  00.164 
0  00^89 
0  00.493 
0  00.657 


00.821 
00.986 
01.150 
01.814 
01.478 


0  01.648 
0  01.807 
0  01.971 
0  08.136 
0  03.800 


03464 
08.688 
08.793 
03.957 
03.181 


0  03.885 
0  03450 
0  03.614 
0  03.778 
0  03.943 

0  04.107 
0  04.871 
0  04435 
0  04.600 
0  04.764 

0  04.928 
0  05.093 
0  05iS57 
0  05481 
0  05.585 

0  05.750 
0  05.914 
0  06.078 
0  06.342 
0  06407 

0  06.571 

0  06.735 

0  06.900 

0  07.064 

0  07.228 

0  07.392 
0  07.557 
0  07.721 
0  07.885 
0  08.049 

0  06.214 
0  08.378 
0  08.542 
0  08.707 
0  08.871 

0  09.035 
0  09.199 
0  09.364 
0  09.528 
0  09.692 


0  09.856 
0  10.081 
0  10.185 
0  10.349 
0  10.514 

0  10.678 
0  10.843 
0  11.006 
0  11.171 
0  11.335 

0  11.499 
0  11.663 
0  11.888 
0  11.998 
0  13.156 

0  13.381 
0  13485 
0  13.649 
0  18.818 
0  13J78 


13.143 
13.306 
13471 
13.635 
13.799 


0  13.963 
0  14.188 
0  14.398 
0  14.456 
0  14.630 


14.785 
14.949 
15.113 
15.378 
15.443 

15.606 
15.770 
15.935 
16.099 
16.263 

0  16.427 

0  16.592 

0  16.756 

0  16.920 

0  17.085 

0  17.349 
0  17413 
0  17.577 
0  17.748 
0  174K)6 

0  18.070 

0  18.834 

0  18.399 

0  18.563 

0  18.727 

0  18.892 

0  19.056 

0  19.220 

0  19.384 

0  19.549 


0  19.713 
0  19.877 
0  20.041 
0  20.306 
0  20.370 

0  80.534 
0  80.699 
0  30.863 
0  31.037 
0  81.191 

0  81.856 
0  81.530 
0  31.684 
0  81.849 
0  83.013 

0  38.177 
0  83.341 
0  83.506 
0  32.670 
0  88.884 

0  83.998 
0  33.168 
0  83.337 
0  83491 
0  83.656 

0  83.830 
0  83.984 
0  34.148 
0  34.313 
0  84477 


34.641 
84.805 
84.970 
85.134 
85.898 


0  85.463 

0  85.637 
0  85.791 
0  85.955 
0  86.130 


26.284 
26.448 
26.612 
26.777 
26.941 


0  27.105 
0  27.270 
0  27434 
0  27.598 
0  87.762 

0  27.927 
0  88.091 
0  38.355 
0  38430 
0  38.584 

0  38.748 
0  88.913 
0  39.077 
0  39.241 
0  29.405 


0  39.569 
0  89.784 
0  39.898 
0  80i)62 
0  80.237 

0  30^91 
0  30.555 
0  80.719 
0  80.884 
0  31.048 

0  31.213 
0  31.376 
0  31.541 
0  81.705 
0  81.869 

0  B2J0SA 
0  32.198 
0  82.368 
0  83.536 
0  33.691 

0  38.855 
0  83.019 
0  83.188 
0  83.348 
0  83.518 

0  33.676 
0  83.841 
0  34.005 
0  84.169 
0  34.333 

0  34498 
0  34.668 
0  34.836 
0  34.990 
0  85.155 

0  85319 
0  35483 
0  35.648 
0  35.818 
0  35.976 

0  36.140 
0  36.305 
0  86469 
0  86.633 
0  36.798 

0  36.963 
0  37.126 
0  87.290 
0  37455 
0  37.619 

0  37.783 
0  37.947 
0  38.112 
0  38.276 
0  38.440 

0  88.605 
0  38.769 
0  38.933 
0  39.097 
0  39.268 


0  39436 
0  39.590 
0  39.754 
0  39.919 
0  40.083 

0  40.347 
0  40412 
0  40.576 
0  40.740 
0  40.904 

0  41.069 
0  41.888 
0  41.397 
0  41JS61 
0  41.736 

0  41.890 
0  48.054 
0  43.819 
0  48.388 
0  430^7 

0  48.711 
0  43.876 
0  43.040 
0  43.304 
0  43368 

0  43.583 
0  43.697 
0  43.861 
0  44.086 
0  44.190 

0  44354 
0  44J^18 
0  44.683 
0  44.847 
0  45X)11 

0  45.176 
0  45340 
0  45.504 
0  45.668 
0  45.833 

0  45.997 
0  46.161 
0  46385 
0  46.490 
0  46.654 

0  46.818 
0  46.983 
0  47.147 
0  47311 
0  47475 

0  47.640 
0  47.804 
0  47.968 
0  48.138 
0  48.397 

0  48461 
0  48.635 
0  48.790 
0  48.954 
0  49.118 


0  49.383 
0  49.447 
0  49.611 
0  49.775 
0  49.939 

0  50.104 
0  50.368 
0  50433 
0  50.597 
0  50.761 


50.935 
51i>89 
51.354 
51.418 
51.588 


0  51.746 
0  51.911 
0  53.075 
0  53.889 
0  53404 


53368 
53.733 
58.896 
53.061 
58.835 


0  53.880 

0  53.554 

0  53.718 

0  53.888 

0  54.046 


54.811 
54375 
54.539 
54.708 
54368 


0  55.038 
0  55.196 
0  55361 
0  55335 
0  55.689 

0  55.853 
0  56.018 
0  56.183 
0  56.346 
0  56310 

0  56.675 
0  56.839 
0  57.003 
0  57.168 
0  57333 

0  57.496 
0  57.660 
0  57.835 
0  57.989 
0  58.153 

0  58317 
0  58488 
0  58.646 
0  58310 
0  58.975 


0  59.189 
0  59308 
0  59.467 
0  59.638 
0  59.796 

0  59.960 

1  00.184 
1  00.389 
1  00453 
1  00.617 

1  00.788 
1  00.946 
1  01.110 
1  01374 
1  01439 

1  01.608 
1  01.767 
1  01.983 
1  08.096 
1  03.360 

1  08434 
1  03389 
1  03.753 
1  03.917 
1  03.081 

1  03346 
1  03410 
1  03374 
1  03.739 
1  03.903 

1  04.067 
1  04381 
1  04.896 
1  04.560 
1  04.734 

1  04.888 
1  05.053 
1  05.317 
1  05381 
1  05346 


05.710 
05374 
06i)38 
06.803 
06367 


1  06331 
1  06.695 
1  06.860 
1  07.084 
1  07.188 

1  07353 

1  07317 

1  07.681 

1  07345 

1  08J010 

1  08.174 
1  08338 
1  08.503 
1 .08.667 
1  08331 


1  08.995 
1  09.160 
1  09334 
1  09488 
1  09358 

1  09317 
1  09381 


0.145 
0310 
0474 

0.688 
0303 
0367 
1.181 
1395 

1459 
1334 
1.788 
1.953 
3.117 

2.381 
3445 
3.609 
3.774 
3.988 

3.108 
3.366 
3431 
3395 
8.759 

3.984 
4.088 
4353 
4416 
4.581 

4.745 
4309 
5.078 
5388 
5.402 

5366 
5.781 
5.895 
6359 
6323 

6388 
6353 
6.716 
6381 
7345 

7.809 
7373 
7338 
7.703 
7366 

8.030 
8.195 
8359 
8323 
8.688 


For 


0303 

305  I 
308  I 
311 

314 
316 
319 
322 
325 

327 
330 
383 
386 
338 

341 
344 
347 
349 
368 

355 
357 
360 
363 
366 

368 
371 
374 
377 
379 

363 
365 
368 
390 
398 

396 
399 
.101 
.104 
J07 

.110 
.113 
.115 
.118 
.130 

.183 
.136 
.139 
.131 
.184 

.187 
.140 
.143 
.145 

a48 

.151 
.153 
.156 
159 
.163 
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TABLE  III.  MEAIf  SOLAR  INTO  SIDEREAL  TIME. 


Mmn 

Solar. 

S"^ 

Qh. 

10 '^ 

IP 

12  »» 

13^ 

14  h. 

15^ 

For 
SeeoodB. 

0 

m.    t. 

I  18.852 

r28.708 

r38i{65 

l"  48421 

r  58378 

2  08.134 

2*17.991 

m.    a. 
2  27347 

a. 

a. 

1 

1  19X)16 

1  28.873 

1  38.729 

I  48385 

1  58442 

2  08398 

2  18.155 

2  28.011 

1 

0.003 

2 

1  19.180 

1  29XKS7 

1  38.893 

1  48.750 

1  58.606 

2  08.463 

2  18319 

2  28.176 

2 

J005 

3 

1  19.345 

1  29.201 

1  S9JQ5B 

1  48314 

1  58.771 

2  08.627 

2  18483 

2  28340 

3 

.008 

4 

1  19.509 

1  29.365 

1  39.222 

1  49378 

1  58.986 

2  08.791 

2  18.648 

2  28304 

4 

311 

6 

1  19.673 

1  29^630 

1  39386 

1  49348 

1  59.099 

2  08.956 

2  18312 

2  28.668 

5 

314 

6 

1  19.837 

1  29.694 

1  39350 

1  49.407 

1  59.263 

2  09.120 

2  18376 

2  28333 

6 

316   ! 

7 

1  29.002 

1  29358 

1  89.715 

1  49371 

1  59.428 

2  09384 

2  19.141 

2  28.997 

7 

319   ' 

8 

1  20.166 

1  30.022 

1  89.879 

1  49.735 

1  59.592 

2  09448 

2  19305 

2  29.161 

8 

322 

9 

1  20.330 

1  30.187 

1  40.043 

1  49.900 

1  59.756 

2  09313 

2  19469 

2  29326 

9 

.025 

10 

1  20.495 

1  30;i51 

1  40307 

I  50.064 

1  59.920 

2  09.777 

2  19.633 

2  29490 

10 

.027 

U 

1  20.659 

1  30J^16 

I  40372 

1  50328 

2  00.085 

2  09.941 

2  19.798 

2  29.654 

11 

.030 

12 

1  29.823 

1  30.680 

1  40.536 

1  50393 

2  00.249 

2  10.105 

2  19.962 

2  29318 

12 

333 

IS 

1  20.987 

1  30.844 

1  40.700 

1  50357 

2  00413 

2  10370 

2  20.126 

2  29383 

13 

.036 

14 

1  21.152 

1  SlJQOS 

1  40.865 

1  50.721 

2  00378 

2  10434 

2  20.290 

2  80.147 

14 

.038 

15 

1  21.316 

I  31.172 

1  41.029 

1  50.885 

2  00.742 

2  10398 

2  20.455 

2  80311 

15 

.041 

16 

1  2UdO 

1  31.337 

I  41.193 

1  51.050 

2  00.906 

2  10.763 

2  20319 

2  80476 

16 

344 

17 

1  21.644 

1  31.501 

1  41357 

1  51314 

2.  01.070 

2  10.927 

2  20.783 

2  80.640 

17 

.047 

18 

1  21.809 

1  31.665 

1  41322 

1  51378 

2  01385 

2  11391 

2  20.948 

2  30.804 

18 

.049 

19 

1  21.973 

1  31.829 

1  41.686 

I  51342 

2  01399 

2  11355 

2  21.112 

2  80.968 

19 

352 

SO 

1  21137 

1  31.994 

1  41.850 

1  51.707 

2  01.563 

2  11420 

2  21376 

2  31.133 

20 

.056 

21 

1  22.302 

1  32.158 

1  42.015 

1  61371 

2  01.727 

2  11384 

2  21.440 

2  81397 

21 

.057 

22 

1  22.466 

1  32.322 

1  42.179 

I  52.035 

2  01.892 

2  11748 

2  21.605 

2  31461 

22 

360 

23 

1  21630 

1  32487 

1  42343 

I  52300 

2  02.056 

2  11.912 

2  21.769 

2  31.625 

23 

.063 

24 

1  22.794 

1  32.651 

1  42.507 

1  52364 

2  02320 

2  12377 

2  21.983 

2  31.790 

24 

366 

25 

1  22.959 

I  32.815 

I  42.672 

I  52328 

2  02385 

2  12341 

2  22.098 

2  31.954 

25 

368 

26 

1  23.123 

1  32.979 

1  42.836 

1  52.692 

2  02.549 

2  12405 

2  22362 

2  32.118 

26 

.071 

27 

1  23.287 

1  83.144 

1  43.000 

1  52.857 

2  02.718 

2  12370 

2  22426 

2  32383 

27 

374 

28 

1  23.451 

1  33.308 

1  43.164 

1  53.021 

2  02377 

2  12.734 

2  22390 

2  32.447 

28 

.077 

29 

1  23.616 

1  33.472 

1  43329 

1  53.185 

2  03.042 

2  12398 

2  22.755 

2  32311 

29 

379 

30 

1  23.780 

1  33.637 

1  43493 

1  53349 

2  08.206 

2  13.062 

2  22319 

2  32.775 

30 

.082 

31 

1  23.944 

1  33.801 

1  43.657 

1  53314 

2  03370 

2  13327 

2  23.083 

2  32.940 

31 

385 

32 

1  24.109 

1  33.965 

1  43.822 

1  53378 

2  03.534 

2  13391 

2  23347 

2  83.104 

32 

.088 

33 

1  24.273 

1  34.129 

I  43.986 

I  53342 

2  03.699 

2  13355 

2  23412 

2  33368 

33 

.090 

34 

1  24.437 

1  34.294 

1  44.150 

1  54.007 

2  03363 

2  13.720 

2  23376 

2  33.432 

34 

393 

35 

1  24.601 

1  34458 

1  44314 

1  54.171 

2  04.027 

2  13.884 

2  23.740 

2  33397 

35 

396 

36 

1  24.766 

I  34.622 

1  44479 

1  54335 

2  04.192 

2  14.048 

2  23.905 

2  33.761 

36 

.099 

37 

1  24.930 

1  34.786 

1  44.643 

1  54.499 

2  04356 

2  14312 

2  24.069 

2  33325 

37 

.101 

38 

1  25.094 

1  84.951 

1  44.807 

1  54.664 

2  04320 

2  14377 

2  24333 

2  84.090 

38 

.104 

39 

1  25.259 

1  35.115 

1  44.971 

1  54.828 

2  04384 

2  14341 

2  24397 

2  34.254 

39 

.107 

40 

1  25.423 

1  35.279 

1  45.136 

1  54.992 

2  04349 

2  14.705 

2  24362 

2  34418 

40 

.110 

41 

1  25.587 

1  35444 

1  45300 

1  55.156 

2  05.013 

2  14.869 

2  24.726 

2  34.582 

41 

.112 

42 

1  25.751 

1  35.608 

1  45464 

1  55321 

2  05.177 

2  15334 

2  24390 

2  34.747 

42 

.115 

43 

1  25.916 

1  35.772 

1  45329 

I  55485 

2  05.342 

2  15.198 

2  25.054 

2  34.911 

43 

.118 

44 

1  26.080 

1  35.936 

1  45.793 

1  55.649 

2  05306 

2  15362 

2  25319 

2  35375 

44 

.120 

45 

1  26.244 

1  36.101 

1  45.957 

1  55314 

2  05370 

2  15327 

2  25383 

2  35339 

45 

.123 

46 

1  26.408 

1  36.265 

1  46.121 

1  55.978 

2  05.834 

2  15.691 

2  25.547 

2  35404 

46 

.126 

47 

1  26.573 

1  36429 

1  46.286 

1  56.142 

2  05.999 

2  15355 

2  25.712 

2  35.568 

47 

.129 

48 

1  26.737 

1  36.593 

1  46450 

1  56306 

2  06.163 

2  16.019 

2  25376 

2  35.732 

48 

.131 

49 

1  26.901 

1  36.758 

1  46314 

1  56471 

2  06  327 

2  16.184 

2  26340 

2  35.897 

49 

.134 

50 

1  27.066 

1  36.922 

1  46.778 

1  56.635 

2  06491 

2  16348 

2  26304 

2  36.061 

50 

.137 

51 

1  27.230 

1  37.086 

1  46.943 

1  56.799 

2  06.656 

2  16312 

2  26369 

2  36.225 

51 

.140 

52 

1  27.394 

1  37.251 

1  47.107 

1  56364 

2  06.820 

2  16.676 

2  26333 

2  36389 

52 

142 

53 

1  27.558 

1  37415 

1  47.271 

1  57.128 

2  06384 

2  16341 

2  26.697 

2  36354 

53 

.145 

54 

1  27.723 

1  87.579 

1  47.436 

1  67.292 

2  07.149 

2  17.005 

2  26.861 

2  36.718 

54 

.148 

55 

1  27.887 

1  37.743 

1  47.600 

1  57456 

2  07313 

2  17.169 

2  27326 

2  36.882 

55 

.151 

56 

1  28.051 

1  37.908 

1  47.764 

1  57.621 

2  07477 

2  17334 

2  27.190 

2  37347 

56 

.158 

57 

1  28.215 

1  38.072   1  47.928 

1  57.785 

2  07.641 

2  17498 

2  27354 

2  37311 

57 

.156 

58 

1  28.380 

1  38i»6    1  48i)93 

1  57.949 

2  07.806 

2  17.662 

2  27319 

2  37375 

58 

.159 

59 

1  28.544|  1  38400   1  48.257 

1  58.113 

2  07370 

2  17.826 

2  27.683|  2  37.539 

59 

.162 

"^ 


TABLE  III.  MEAN  SOLAR  INTO  SIDEREAL  TIME. 


SoUr. 


16* 


17* 


0 

1 

2 

a 

4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 

56 
57 
58 
59 


2  37.704 
2  37.868 
2  38.032 
2  38.196 
2  38.361 

2  38.525 
2  38.689 
2  38.854 
2  39.018 
2  39.182 

2  39346 
2  39.511 
2  39.675 
2  39.839 
2  40.003 

2  40.168 
2  40.332 
2  40.496 
2  40.661 
2  40.825 

2  40.989 
2  41.153 
2  41.318 
2  41.482 
2  41.646 

2  41.810 
2  41.975 
2  42.139 
2  42.303 
2  42.468 

2  42.632 
2  42.796 
2  42.960 
2  43.125 
2  43.289 

2  43453 
2  43.617 
2  43.782 
2  43.946 
2  44.110 

2  44.275 
2  44439 
2  44.603 
2  44.767 
2  44.932 

2  45.096 
2  45iS60 
2  45.425 
2  45.589 
2  45.753 

2  45.917 
2  46.082 
2  46.246 
2  46.410 
2  46.574 

2  46.739 
2  46.903 
2  47J067 
2  47.232 
2  47.396 


m.    ■. 

2  47.560 
2  47.724 
2  47.889 
2  48.053 
2  48.217 

2  48.381 
2  48.546 
2  48.710 
2  48.874 
2  49.039 

2  49.203 
2  49.367 
2  49.531 
2  49.696 
2  49.860 


50.024 
50.188 
50.353 
50.^17 
50.681 


2  50.846 
2  51.010 
2  51.174 
2  51.338 
2  51.503 

2  51.667 
2  51.831 
2  51.995 
2  62.160 
2  52.324 

2  52488 
2  52.653 
2  52.817 
2  52.961 
2  53.145 

2  53.310 
2  53474 
2  53.688 
2  53.803 
2  53.967 


54.131 
54.295 
54.460 
54.624 

54.788 


2  54.952 
2  55.117 
2  55.281 
2  55.445 
2  55.610 

2  55.774 
2  55.938 
2  56.102 
2  56.267 
2  56.431 

2  56.595 
2  56.759 
2  56.924 
2  57.088 
2  57.252 


IS*" 


2  57417 
2  57.581 
2  57.745 
2  57.909 
2  58.074 


58.238 
58402 
58.566 
58.731 
58.895 


2  59.059 

2  59.224 

2  59.388 

2  59.552 

2  59.716 

2  59.881 
8  00.045 
8  00.209 

3  00.373 
8  00J»8 

3  00.702 
3  00.866 
3  01.031 
3  01.195 
3  01U)59 

3  01.528 
3  01.688 
3  01.852 
3  02.016 
3  02.181 

S  02.345 
3  02.509 
3  02.673 
3  02.838 
3  03JQO2 

3  03.166 
3  03.330 
3  03495 
3  03.659 
3  03.823 

3  03.988 
3  04.152 
3  04.316 
3  04480 
3  04.645 

3  04.809 
3  04.973 
3  05.137 
3  05.302 
3  05466 

3  05.630 
3  05.795 
3  05.959 
3  06.123 
3  06.287 

3  06452 
3  06.616 
3  06.780 
3  06.944 
3  07.109 


3  07.273 
3  07437 
3  07.602 
3  07.766 
3  07.930 

3  08.094 
3  08.259 
3  08423 
3  08.587 
3  08.751 

3  08.916 
3  09.080 
09.244 
09409 
09.573 


19* 


09.737 
09.901 
10.066 
10.280 
10.394 


3 
3 
3 

3 
3 
3 
3 
3 

3  10.559 

3  10.723 

3  10.887 

3  11.051 

3  11.216 

8  11.380 

3  IIM4 

3  11.708 

3  11.873 

3  12.037 

3  12.201 

3  12.366 

3  12J(30 

3  12.694 

3  12.858 

3  13.023 

3  13.187 

3  13.351 

3  13.515 

3  13.680 

3  13.844 

3  UJOOS 

3  14.173 

3  14.337 

3  14.501 

3  14.665 

3  14.830 

3  14.994 

3  15.158 

3  15.322 

3  15487 

3  15.651 

3  15.815 

3  15.980 

3  16.144 

3  16.308 

3  16472 

3  16X37 

3  16.801 

3  16.965 


20*^ 


2V 


22' 


23 »» 


3  17.129 
3  17.294 
3  17458 
3  17.622 
8  17.787 

3  17.951 

3  18.115 

3  18.279 

3  18.444 

3  18.608 

3  18.772 

3  18.937 

3  19.101 

3  19.265 

3  19429 

3  19.594 

3  19.758 

3  19.922 

3  20.086 

3  20.251 

3  20415 
3  20.579 
3  20.744 
3  20.908 
3  21.072 

3  21J»6 
3  21401 
3  21.565 
8  21.729 
3  21.893 

3  22.058 

3  22.222 

3  22.386 

3  22.551 

3  22.715 

8  22.879 

3  23.043 

3  23.208 

3  23.372 

3  23.536 

3  23.700 
3  23.865 
3  24.029 
3  24.193 
3  24.358 

3  24JS22 
3  24.686 
3  24.850 
3  25.015 
3  25.179 

3  25.343 
3  25.508 
3  25.672 
3  25.836 
3  26.000 

3  26.165 
3  26.329 
3  26493 
3  26.657 
3  26.822 


3  26.986 
3  27.150 
3  27.315 
3  27479 
3  27.643 

3  27.807 
3  27.972 
3  28.136 
3  28.300 
3  28.464 

3  28.629 
3  28.793 
3  28.957 
3  29.122 
3  29.286 

3  29450 
3  29.614 
3  29.779 
3  29.943 
3  30.107 

3  30.271 
3  30.436 
3  30.600 
3  30.764 
3  30.929 

3  31.093 
3  81.257 
3  31421 
3  31.586 
3  31.750 

8  31.914 
3  32.078 
8  82.243 
8  82.407 
3  32Ji71 

8  32.736 
8  32.900 
8  88.064 
3  33.228 
3  38.393 

8  83^67 
3  83.721 
8  83.886 
8  84.050 
8  34.214 

3  84.378 
8  84.543 
3  34.707 
3  84.871 
3  35.035 

8  85.200 
8  85.364 
3  85.528 
3  85.693 
3  35.857 

8  86X)21 
8  36.185 
8  36.350 
8  36.514 
3  86.678 


3  86.842 
8  S7m7 
8  87.171 
8  37.335 
3  37.500 

3  37.664 
3  37.828 
3  87.992 
3  88.157 
8  88.321 

8  88.485 
3  88.649 
8  88.814 
8  88.978 
8  89.142 

8  89.307 
3  39471 
3  89.635 
3  39.799 
3  39.964 

3  40.128 
3  40.292 
3  40456 
3  40.621 
8  40.785 

8  40.949 
8  41.114 
3  41iS78 
8  41442 
3  41.606 

8  41.771 
3  41.935 
8  42.099 
3  42.264 
8  42428 

3  42.592 
8  42.756 
3  42.921 
3  43.085 
3  43.249 

8  48413 
8  48.578 
3  43.742 
8  43.906 
3  44J071 

3  44.285 
8  44.399 
8  44.568 
3  44.728 
8  44.892 

3  45.056 
3  45.220 
3  45.385 
3  45.549 
3  45.713 

3  45.878 
3  46.042 
3  46.206 
3  46.370 
3  46J^5 


3  46.699 
3  46.863 
3  47J027 
3  47.192 
3  47.856 

8  47.520 
3  47.685 
8  47.849 
8  48.013 
3  48.177 

3  48.842 
8  48.506 
3  48.670 
3  48.834 
8  48.999 

8  49.163 
8  49.327 
8  49492 
8  49.656 
8  49.820 


49.984 
50.149 
50.313 
50477 
50.642 


3  50.806 

8  50.970 

8  61.134 

8  51.299 

8  51.463 


8 
8 
8 
8 
8 

8 

8 
8 
8 
8 

8  68.270 
3  68434 
8  58.598 
8  58.763 
8  53.927 


61.627 
51.791 
51.956 
62.120 
52.284 

52449 
52.613 
52.777 
52.941 
68.106 


64.091 
54.256 
54420 
54384 
54.748 

54.913 
55.077 
55.241 
55.405 
66J^70 

3  65.734 

8  55.898 

3  56i)63 

3  66.227 

8  56.391 


For 


OJOOa 
J0O6 

JD08 
i)ll 

.014 
i)16 
J019 
X)22 
J025 

jon 

.080 
J038 
J086 
J099 

X>A\ 
J044 
i)47 
i)49 
i)52 

X»5 
J057 
J060 
JX3 
MS 

J06S 
.071 
J074 
.077 
j079 

.082 
.085 
J088 
MO 
JOM 

.096 
.099 
.101 
.104 
.107 

.110 
.112 
.115 
.118 
.120 

.123 
.126 
.129 
.181 
.184 

.137 
.140 
.142 
.145 
.148 

.151 
.158 
.156 
159 
.161^ 
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TABLE.    IV. 


TABLE  GIVING  THE  CORRECTION  OF  a 

URSiB  MINORIS  AND  d  UR8-fi  MINORIS 

FOR  TERMS  OF  NUTATION  INVOLVING  2  C- 

7 

a  Urse  llmoru. 

d  Ursn  Minoris. 

i 

1 

1 

a  Urstt  Minoris. 

i  Urstt  Minoris. 

7 

^ 

& 

B.A. 

Deo. 

R.A. 

Deo. 

S 

§ 

ILA.      ' 

Dee. 

RJk. 

Deo. 

g 

^ 

9S 

P\ 

0^ 

• 
-iS9 

+.oi' 

■ 
—.008* 

-.0^' 

—.075 

-.0^' 

+.078 

-.of 

id 

1 

.231 

.02 

.005 

.09 

91 

46 

.067 

.08 

.078 

—.01 

136 

2 

.233 

.02 

—.008 

.09 

92 

47 

.058 

.08 

.079 

.00 

137 

3 

J235 

.02 

.000 

.09 

93 

48 

.050 

.08 

.079 

.00 

138 

4 

.236 

.01 

+.003 

.09 

94 

49 

.042 

.08 

.078 

.00 

139 

5 

— J238 

+.01 

+.006 

—.09 

95 

50 

—.034 

—.08 

+.078 

+.01 

140 

6 

.239 

+.01 

.008 

.09 

96 

51 

.026 

.08 

.078 

i)l 

141 

7 

.240 

.00 

.011 

.09 

97 

52 

.017 

.08 

.077 

.01 

142 

8 

.240 

.00 

.013 

.09 

98 

53 

—.008 

.08 

.077 

.02 

143 

9 

.240 

.00 

.016 

.09 

99 

54 

.000 

.08 

.077 

.02 

144 

10 

^.240 

.00 

+.019 

— ,09 

100 

55 

+.006 

-^08 

+.076 

+.02 

145 

11 

.240 

—.01 

XXli 

.09 

101 

56 

.016 

.08 

.075 

.03 

146 

12 

339 

.01 

.024 

.06 

102 

57 

.025 

.08 

.074 

.03 

147 

13 

.238 

.01 

.026 

.08 

103 

58 

.033 

.06 

.073 

.03 

148 

14 

J236 

.02 

.029 

.06 

104 

59 

.042 

.08 

.072 

.04 

149 

15 

-.J235 

—.02 

+.032 

-.08 

105 

60 

+.050 

—.08 

+.071 

+.04 

150 

16 

i233 

.02 

.034 

.08 

106 

61 

.058 

.08 

.070 

M 

151 

17 

.231 

.03 

.037 

.08 

107 

62 

.066 

.08 

.069 

.04 

162 

18 

.229 

.03 

.039 

.08 

108 

63 

.074 

.08 

.067 

.05 

153 

19 

336 

.03 

.042 

.08 

109 

64 

.082 

.06 

.066 

.06 

154 

20 

— i223 

—.03 

+.044 

—.07 

110 

65 

+.090 

—.07 

+.064 

+.06 

155 

21 

330 

.03 

.046 

.07 

111 

66 

.097 

.07 

.062 

.06 

156 

22 

316 

.04 

.048 

.07 

112 

67 

.105 

.07 

.061 

X)6 

157 

23 

312 

.04 

.050 

.07 

113 

68 

.112 

.07 

.060 

X)6 

158 

24 

.208 

.04 

.052 

.07 

114 

69 

.120 

.07 

.058 

.06 

159 

25 

-504 

—.04 

+.054 

-.06 

115 

70 

+.127 

^Sfl 

+.056 

+.06 

160 

26 

3O0 

.05 

.055 

.06 

116 

71 

.134 

.07 

.054 

.06 

161 

27 

.196 

.05 

.057 

.06 

117 

72 

.141 

.07 

.052 

.07 

162 

28 

.190 

.05 

.059 

.06 

118 

73 

.148 

Sf7 

.050 

.07 

163 

29 

.185 

.05 

.061 

.06 

119 

74 

.154 

.06 

.048 

.07 

164 

30 

—.179 

—.05 

+.063 

-.05 

120 

75 

+.161 

-.06 

+.046 

+.07 

165 

31 

.173 

.06 

.064 

.05 

121 

76 

.167 

.06 

.045 

.07 

166 

32 

.168 

.06 

.065 

.05 

122 

77 

.173 

.06 

.043 

.06 

167 

33 

.162 

.06 

.067 

.05 

123 

78 

.178 

.05 

.040 

.08 

168 

34 

.155 

.06 

.068 

.04 

124 

79 

.184 

.05 

.037 

.06 

169 

35 

—.148 

—.06 

+.070 

—.04 

125 

80 

+.189 

—.05 

+.034 

+.08 

170 

36 

.141 

.07 

.071 

.04 

126 

81 

.194 

.05 

.031 

.06 

171 

37 

.133 

.07 

.072 

.03 

127 

82 

.199 

.04 

.029 

.06 

172 

38 

.126 

.07 

.073 

.03 

128 

83 

304 

.04 

.026 

.06 

173 

39 

.119 

.07 

.074 

.03 

129 

84 

3m 

.04 

.024 

.09 

174 

40 

—.113 

—.07 

+.075 

—.02 

130 

85 

+512 

—.04 

+.022 

+.09 

175 

41 

.106 

.07 

.076 

.02 

131 

86 

.216 

.03 

.020 

.09 

176 

42 

.099 

.07 

.077 

.02 

132 

87 

i220 

.03 

.017 

.09 

177 

43 

.092 

.08 

.077 

.02 

133 

88 

523 

.03 

.013 

.09 

178 

44 

.064 

.08 

.078 

.01 

134 

89 

526 

.03 

.011 

.09 

179 

45 

—.075 

— ,08 

+.078 

—.01 

135 

90 

+529 

—.03 

+.008 

+.09 

180 
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ASTEROIDS    FOR    THE    TEAR    1859. 


A   SUPPLEMENT 


TO  THE 


AMERICAN    EPHEMERIS    FOR   1861. 


ASTEROIDS 

FOR    THE     YEAR     1859 


The  ephemerides  contained  in  the  following  pages  were  intended  to  accompany  the  yolume 
of  the  American  Ephemerii  for  the  year  1860 ;  but  it  has  been  thought  expedient  to  publish 
them  as  a  Supplement  to  the  volume  for  the  year  1861,  in  order  that  the  earlier  annual  publi- 
cation of  the  Ephemeris  which  is  contemplated  may  not  remove  the  portion  devoted  to  the 
Asteroids  in  future  volumes  too  far  from  the  date  for  which  it  b  prepared. 

To  facilitate  the  computation  of  Special  Perturbations,  the  Heliocentric  Coordinates  of  the 
principal  planets  have  been  referred  to  the  mean  equinox  and  ecliptic  of  Washington  mean 
noon  of  the  2400,000th  day  of  the  Julian  Period,  which  will  be  called  in  this  Ephemerii  the 
Asteroid  Epoch,  and,  for  convenience  of  printing,  dates  will  be  reckoned  from  it  in  mean  solar 
days,  which  may  easily  be  converted  into  days  of  the  Julian  Period  by  the  addition  of 
2400,000.  Elements  of  the  Asteroids  will  be  selected  and  reduced  to  this  epoch,  and  those 
that  seem  sufficiently  accurate — generally  those  that  have  satisfied  observations  at  four  opposi- 
tions—  will  remain  unchanged  until  the  computations  become  inconvenient  in  consequence  of 
the  magnitude  of  the  perturbations.  In  the  mean  time,  the  effect  of  such  small  corrections  of 
the  elements  as  may  seem  necessary  will  be  combined  with  the  perturbations  and  applied  to  the 
codrdinates.  A  change  of  the  epoch  will  probably  not  be  necessary  within  less  than  5000 
days.  The  computation  of  the  perturbations  of  those  of  which  the  orbits  are  sufficiently  well 
determined,  and  to  which  special  methods  must  be  applied,  will  be  carried  forward  simultane- 
ously. The  efiect  of  Jupiter  and  Saturn  will  be  taken  account  of  rigorously,  that  of  the  other 
planets  will  be  neglected.  In  this  way  it  is  hoped  that  the  Ameriean  Ephemerii  may  contain 
annually  approximate  ephemerides  of  all  or  nearly  all  of  the  Asteroids.  G>rreeted  coordi- 
nates or  accurate  ephemerides  at  oppositions  for  comparison  with  observations  will  be  published 
in  some  Astronomical  JonmaL 

The  table  cm  pages  8-11  contains  the  elements  which  appear  to  be  the  best  that  have 
been  computed  up  to  this  time.  They  are  given  for  the  dates  for  which  they  were  originally 
computed,  or  the  latest  to  which  they  have  been  reduced  by  the  addition  of  perturbations, 
expressed  in  mean  solar  days,  Washington  time.  In  the  next  volume  they  will  be  reduced 
to  the  Asteroid  Epoch  (November  16, 1858).  A  small  Table  of  Periodic  Comets  is  appended, 
containing  only  those  that  have  been  observed  at  more  than  one  appearance. 

The  following  statement  gives  the  authorities  for  the  elements,  and  furnishes  some  idea  of 
their  accuracy.  The  comparisons  with  observations  have  not  been  very  carefully  made  in  all 
cases,  but  are  sufficiently  accurate  to  answer  the  purpose  for  which  they  are  published  here. 

0  Ceres, '^Attranamtcal  Jaumaly  Vol.  m.  p.  165,  by  Mr.  Ernest  Schubert,  from  a 
thorough  discussion  of  observations  from  1832  to  1853,  taking  account  of  perturbations  by 
Jupiter  only.    They  have  been  reduced  by  him  from  1854^  January  0,  to  1859,  Septem* 


4  ASTEROIDS,   1859. 

ber  7,  by  applying  the  perturbations  depending  on  Jupiter  and  Saturn.  Comparison  with 
observations  at  opposition  in  1858  gave  A  a  cos  d  *»  — 5''.2,  A  d  «»  -|-6''.2. 

(a)  PaUas.  —  J^glish  Nautical  Almanac  for  1860,  p.  572,  by  Mr.  Fablet,  from  eight 
oppositions,  1845  to  1853,  inclusive,  reduced,  by  addition  of  perturbations,  depending  on 
Venus,  the  Earth,  Mars,  Jupiter,  and  Saturn,  to  1858,  May  29,  Greenwich.  Hiey  nearly 
satisfy  all  the  observations  made  at  Greenwich  near  the  times  of  oppositions  as  fiEff  as  1855 
inclusive. 

(D  Juno.  —  English  Nautical  Almanac  for  1859,  p.  564,  from  twelve  oppositions,  1841  to 

1855  inclusive,  reduced  by  addition  of  perturbations  depending  on  Venus,  the  Earth,  Mars, 
Jupiter,  and  Saturn.  Comparison  with  Greenwich  observations  at  opposition  in  1856  gave 
A  a  cos  d  »  — 10''.7,  A  d»  +0".7,  and  at  Kdnigsberg  in  1858, 

A  a  cos  d  —  — 21".0,  A  d  «  +3".0. 

0  Vested  —  English  Nautical  Almanac  for  the  year  1860,  p.  575,  by  Mr.  Farlet,  finom 
twelve  oppositions,  1840  to  1855  inclusive,  reduced  by  addition  of  perturbations  depending  on 
Venus,  the  Earth,  Mars,  Jupiter,  and  Saturn.  They  very  nearly  satisfy  ail  the  observations 
made  at  Greenwich  near  the  times  of  oppositions  as  &r  as  1855  inclusive,  and  observations  at 
Konigsberg  in  1858,  within  about  5". 

d)  Astrcea.  —  Berliner  Astran,  Jahrhuch  for  the  yew:  1858,  by  Professor  Zech.  They 
have  satisfied  observations  at  seven  oppositions,  from  1845  to  185^  inclusive,  and  at  the  compo- 
sition in  1856  gave,  about,   A  a  cos  d  —  +18'',  Aft  —  +4". 

(5)  Hehe. — Astranamische  Naehrichten^  Vol.  XXXI.  p.  13,  by  R  LutheA,  from  four 
oppositions,  1847  - 1850 ;  in  1857  the  errors  at  opposition  were  A  a  cos  d  —  +21",  A  d  —« — T*. 

(j)  Ms. — Astronomische  Nachriehten^  Vol.  XXVIH.  p.  277,  by  Mr.  Ernest  Sohubebt, 
from  two  oppositions,  1847  - 1848,  reduced  by  addition  ij(  pertuxbations.^  They  have  agreed 
with  observations  since,  until  1858,  when  the  errors  were 

Aacosd«-46",   AJ-.15". 

(D  Flora.—  Tables  of  Flora^  by  Professor  F.  Brunnow,  Berlin,  1855.  They  were 
computed  from  four  oppositions,  1848  *  1852. 

(5)  Metis*  —  Astronomische  Nachrichten^  Vol.  XXXVI.  p.  71,  by  J.  Ph.  Wolfers,  from 
six  oppositions,  1848  - 1852.  Have  agreed  with  observations  since ;  at  opposition  in  1857 
the  errors  were  A  a  cos  d  — — 11",  Ad  —•  — 1". 

(g)  ^/gea. — Astronomische  Nachrichten^  Vol.  XXXIX.  p.  347,  by  Professor  J.  Zech, 
from  five  oppositions,  1849  - 1854^  reduced  by  addition  of  perturbations.    At  opposition  in 

1856  the  errors  were  A  a  cos  d  —  — 8'',  Ad—  +1". 

@  Parthenope.  —  Astronomische  Nachrichten,  Vol.  XLI.  p.  283,  from  feur  oppositions,  1850 
- 1854.    Errors  m  1857,  A  a  cos  d  —  —3",  Ad  —  —6". 

@  Clio. — Astronomische  Nachrichten,  Vol.  XLV.  p.  321,  by  Professor  F.  Bsuinrow, 
from  six  oppositions,  1850  -» 1856.     Tables  have  been  constructed  by  him. 

@  Egeria.  —  Astronomical  Journal^  Vol.  11.  p.  282,  by  Professor  J.  S.  Hubbard,  1850 
- 1851.    Tables  have  been  constructed  by  Professor  Peircs. 

@  Irene. — Astronomische  Nachrichten^  VoL  XLH.  p.  141,  from  four  oppositions,  1851- 
1855,  by  C.  Bruhns.     At  opposition  in  November,  1857,  the  errors  were 

Aa  cos  d  —  —4",   Ad  —  —1". 

@  Eunomia.  — Astronomical  Journal,  Vol.  IV.  p.  170,  by  Mr.  Ernest  Schubert,  from 

*  Pertarbatioxui  by  Jnptter  and  Saturn  baire  been  taken  acconnt  of  in  all  cases  wbeie  it  is  not  otliarwisB 
stated. 
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feor  oppouti(mg,  1851  - 1854.  Have  agreed  well  with  obeervations  Bmce.  At  opposition  in 
1858  the  errors  were  A  a  cos  d  «  +3",  A  >  —  — 8". 

@  Psyche. «—  Provisional  elements  selected,  and  reduced  by  Mr.  Schubert  bj  addition  of 
perturbatioDS  preparatory  to  a  new  determination  of  the  orbit. 

(g)  Thetis.  —  Berliner  Astron.  Jahrhuch^  1859,  p.  419,  by  E.  Schonfeld,  from  four  opposi- 
tions, 1852  - 1856.    The  errors  at  opposition  in  1857  were  A  a  cos  d  =»  — 88",  Ad  —  — 13". 

@  Melpomene.  — Astranamical  Journal^  Vol.  V.  p.  41,  from  four  oppositions,  1852  - 1856. 
At  opposition  in  1858,  A  a  cos  d  -»  +6"j  ^  *  =  —3". 

@  Fwrtun€U — Astranomuche  Nachrichten,  Vol.  XLVI.  p.  247,  by  C.  Powalky,  from 
four  oppositions,  1852  - 1856.     Errors  at  opposition  in  1858,  A  a  cos  d  ««  — 10",  A  d  =  -(-5". 

@  MassiKcL.  —  Aetranomieche  Nachricktenj  Vol.  XLV.  p.  287,  by  W.  Gunthbr,  from  four 
oppositions,  1852  - 1856,  perturbations  by  Jupiter  alone  being  applied.    In  1858, 

Aa  cos  a  =  —11",    Ad  =  +1". 

(g)  LuteHcu — Astranomische  Mu!hrichlen,Y6L  XLVIII.  p.  17,  from  four  oppositions,  per- 
turbations by  Jupiter  alone  being  taken  account  of.    Errors  at  opposition  in  1858, 

Aa  cos  a  —  +7",    A d  =.  +1". 

@  Calliope. —  Vienna  Siizunffsberichte^  1855,  by  Dr.  C.  Hobnstein,  corrected  by  T.  H. 
Saffoed,  Jr.,  so  as  to  satisfy  four  oppositions,  1852-1856. 

@  Thalia.  —  Astronomical  Journal,  Vol  V.  p.  107,  by  Ebnest  Schubebt,  from  four 
oppositions,  1853  - 1856.    Errors  at  opposition  in  1858,  A  a  cos  d  »  +4"j  A  d  =  +1". 

@  Themis. — Astronomische  Nachrichteny  VoL  XLVII.  p.  161,  by  Dr.  A.  Ebugeb,  from 
four  oppositions,  1853  - 1856.    At  opposition  in  1858,  A  a  cos  d  «»  +^^'9  A  d  =  —1". 

@  Phocisa.  —  Astronomische  Naehriekteny  Vol.  XLVL  p.  129,  by  W.  Guntheb,  fit)m 
three  oppcfiitions,  1853- 1856.    Errora  in  1857,  A  o  cos  d  »  +i9">  A  d  =  — V. 

^  Proserpina.  —  Astronomische  Nachrichteny  Vol.  XLVIII.  p.  171,  by  J.  A.  C.  Oude- 
iCANKS,  corrected  by^M.  Hoek  to  satisfy  four  oppositions,  1853  - 1857.  Errors  at  the  oppo- 
sition in  1858,  A  a  cos  d  —  +14",  A  d  » -^2". 

@  Euterpe  —  Astronomische  Nachrichteny  VoL  XLVHL  p.  229,  by  W.  Guktheb,  from 
four  oppositions,  1853  - 1858. 

@  BeUona.  —  Berliner  Astron.  Jahrhuchy  1859,  from  two  oppositions,  1854-1855.  Tbey 
have  not  been  compared  with  observations  since. 

@  AsnphitriU.  —  Astronomische  Nachrichteny  Vol.  XLVIII.  p.  363,  by  W.  Guvtheb, 
from  four  oppositions,  1854- 1858. 

%  Urania. — Astronomische  Nachrichteny  Vol.  XLVU.  p.  21,  by  W.  GItntheb,  from 
three  oppositions,  1854  - 1857. 

(g)  Euphrosyne.  —  Astronomische  Nachrichteny  VoL  XLI.  p.  289,  by  A.  Winnecke,  from 
one  opposition,  1854  - 1855.    Errors  at  opposition  in  1857  were  A  a  cos  d  »  +1^  A  d  »  -|-10". 

@  Pomona.  —  Elements  selected  and  reduced  by  Mr.  Ebnest  Schubebt,  preparatory  to 
a  new  determination  of  the  orbit 

(gl  Polyhymnicu —  Selected  for  oorrrection  by  Mr.  Scrubsbt. 

@  Oirce.  —  Berliner  Astron.  Jahrhuchy  1859,  p.  420,  from  two  oppositions,  1855-1856, 
by  Dr.  W.  Klinkebfues.    At  opposition  in  1858,  the  errors  were, 

Aacosd  — — 14'3",   Aa  — — 3'45". 
@  Zdutfo^a.  —  Selected  for  correction  by  Mr.  Ebnest  Schubebt. 
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^  AialanttL — JMfner  JMron.  Jakrhu^  1860,  p.  404  from  two  <^po8itianfl,  bj  Dr.  W. 
FoBSTER,  1855  - 1857 ;  agreed  well  with  obsenratioii  in  1858. 

(g)  Fides.  —  AttroHomische  Nackriehteny  YoL  XLY.  p.  17,  from  one  opposition,  bj  G. 
RuMKER,  1855  - 1856 ;  in  1857  thej  were  in  enot  about  20'^  in  R.  A.  and  14''  in  Dee. 

@  Leda. — Berliner  Aitran.  Jahrbuch,  1860,  from  one  opposition,  1856,  by  M.  Lowt; 
agreed  with  observation  in  1858  within  about  2'  in  R  A.  and  1'  in  Dec 

@  Lcetitia.  —  AUronomisehe  Nachrichten^  YoL  XLY.  p.  379,  from  one  opposition,  1856, 
bj  M.  All& 

@  Harmonicu  —  Astronomische  Nachrichteny  YoL  XLIY.  p.  281,  from  one  opposition,  1856, 
by  C.  PowALKT.     Did  not  agree  well  with  observation  in  1857. 

@  Daphne. '^AstronomMche  NaehrickUny  YoL  XLYII.  p.  26,  from  ^-ve  days'  obserrationt 
by  C.  F.  Paps,  very  uncertain. 

@*  Astronomical  Journal^  YoL  Y.  p.  174,  by  Mr.  Ebnest  Schubsbt,  finom  observatioiu 
in  1857. 

@  Ms.  —  Astronomiische  Nachriehien,  YoL  XLYL  p.  91,  from  observaiiims  in  1856.  In 
December,  1857,  the  errors  were  A  a  —  — 1'.7,    A  d «-  — 0'.6. 

@  Ariadne.  —  Asironomisehe  JSfackrichten,  YoL  XLIX.  p.  89,  by  E.  Weiss,  from  observa* 
tions  in  1857. 

@  Nyscu  —  Astronomische  Nachricktetiy  YoL  XLYHL  p.  233,  by  M.  Gussew,  from  obser- 
vations in  1857. 

@  .  .  .  .  Astronomische  Nachrichten,  YoL  XLYIII.  p.  359,  by  M.  LSwT,  from  observa- 
tions in  1857. 

@  ffestia. — Astronomical  Journal^  YoL  Y.  p.  153,  by  J.  C.  Wjltsok. 

@  Aglaia.  —  From  observations  in  1857,  by  T.  H.  Saffobd,  Jr.  In  February,  1858,  the 
errors  were  A  a  =-+50",  Ad  — +20". 

@  Doris.  — Astronomische  Nachrichtmy  YoL  XLYH.  p.  319,  by  C.  Powaxky. 

@  Pales,  — Astronomische  UTachrichten,  YoL  XLYIL  p.  315,  by  C  Powalkt. 

@  Verginia.  — Astronomical  Journal^  YoL  Y.  p.  118,  by  Mr.  James  Feboitbok.  They 
will  probably  give  the  place  of  the  planet  within  5'. 

@  Nemausa.  — Astronomische  Nachrichtm,  YoL  XLYIII.  p.  124,  from  a  few  observatioiis, 
by  Dr.  W.  Forstbb. 

@  Europa.  —  Astronomische  Nachrichten^  YoL  XLYIII.  p.  221,  by  Dr.  H.  S.  Schultz. 
Approximate. 

@  Oalgpso. — Astronomische  Nachrichten^  YoL  XLYIII.  p.  835,  by  W.  Okltzbn. 

@  .  .  .  .  Astronomische  Nachrichtmy  YoL  XLIX.  p.  185,  by  Sobjellsbup. 

(g)  .  .  ,  .  Astronomical  Journal,  YoL  Y.  p.  162,  by  T.  H.  Saffobd,  Jr.  and  S.  Nbwcoxb. 


Oppositions. — Page  12  contains  the  dates  of  the  oppositions  for  the  years  1859  and  1860. 
Those  that  cannot  be  accurately  determined  are  marked  with  two  dots  (:),  or,  when  the  date 
is  very  uncertain,  the  day  of  the  month  is  omitted.  Several  oppositions  have  been  uninten- 
tionally omitted  from  the  list  of  1860.  They  are,  Laetitia,  January  14;  (g),  February  1; 
Yerginia,  April  14;  Harmonia,  June  29. 

^}hemerides.  — The  approximate  ephemerides  on  pages  18-29  are  given  for  days  of  the 
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year  oomspoDding  to  the  days  of  the  Julian  Period  for  which  the  oodrdinates  of  the  planets 
are  given.  They  have  been  computed,  in  most  cases,  fiom  the  elements  on  pages  8-11, 
reduced,  by  the  addition  of  perturbations  by  Jupiter  and  Saturn,  to  the  date  of  the  opposition 
nearest  to  the  middle  of  the  year  1859.  The  exceptions  are  Astnea,  from  elements  in  the 
jEagUih  NauHeal  AJmanac  for  1861;  Calliope,  from  Hobnstein's  Elements,  without  Mr. 
Saffohd's  corrections ;  Amphitrite,  from  elements  in  Attronomisch»  Nachrichten^  Vol.  XLY. 
p,  345 ;  Urania,  from  elements  in  Attronamisehe  Nachrichien,  YoL  XLIIL  p.  247 ;  Egeria, 
from  manuscript  Tables  by  Professor  Peirce  ;  Flora,  from  Bbunnow's  Tables. 

The  ephemerides  of  Astraea  and  Egeria  have  been  computed  l)y  Professor  Peibce  ;  Ceres, 
Iris,  Eunomia,  Melpomene,  Thalia,  Pomona,  and  Polyhymnia,  by  Mr.  Saffobb,  using  Mr. 
Schubert's  elements  and  perturbations ;  Yesta,  Metis,  Massilia,  Proserpina,  Euterpe,  Amphi*' 
trite,  and  Urania,  by  Professor  A.  W.  Sjotr;  Pallas,  Juno,  Hebe,  Hygea,  Parthenope,  The« 
tis,  and  Lutetia,  by  Professor  J.  M.  Van  Ylegk;  Circe,  Leda,  and  Isis,  by  Mr,  6.  Searls  ; 
Calliope,  by  Mr.  W.  Fbrrbl  ;  Flora  and  Fides,  by  Mr.  F.  W.  Bard  well  ;  Irene,  Fortuna, 
Aglaia,  and  Yerginia,  by  Mr.  Safford. 

ffeUoeeninc  CMrdinaUs.  —  The  Heliocentric  Coordinates  of  Mars,  Jupiter,  and  Saturn, 
referred  to  the  Mean  Equinox  and  Ecliptic  of  the  Asteroid  Epoch  (November  16^  1858),  are 
given  on  pages  30  *  84.  They  are  intended  to  be  used  instead  of  the  Equatorial  Coordinates 
of  the  planets  in  this  Ephemerisy  for  the  years  1859  and  1860 ;  for  convenience,  2400,000  has 
been  subtracted  from  the  days  of  the  Julian  Period  for  which  the  coordinates  are  given. 

jk  Jk  Jk  Ifi  Ifi 

The  columns  — -^o;,  — -^y,  — -^Zj  contain  the  quantities— 1600 m  -3^9  «— 1600m -3 y, 

< — 1600  m-^z^m  which  m  is  the  mass  of  the  planet,  and  Ifi  the  unit  of  attractive  force  in 
the  solar  system,  or  log  i  »«  8.23558* 
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Sjnbol. 

Num. 

ff. 

Q' 

*. 

t. 

• 

M- 

X. 

® 
® 

Ceres. 
Pallas. 
Jnno. 
Vesta. 

0        t       tl 

149  26  13.1 

122    7  38.4 

54    0  55.6 

250  35  29.4 

80  49  54.7 
172  38  32.7 
170  68  22.0 
103  21  10.3 

0       /       ¥ 

4  36  12.1 

13  50  57.1 

14  50  35.7 

5  10  31.2 

O      f      u 

10  36  27.8 

34  42  29.6 

13    3    9.8 

7    8    9.1 

12  51.3333 

12  494780 

13  33.8848 
16  17.8432 

O        1        ft        1 

346  46  154 
224  28  25.5 
104    2  31.1 
218  26    1.1 

® 
® 

® 

AstrsBa. 
Hebe. 
Iris. 
Flora. 

134  35  S5.7 
15    2  23.4 
41  29  15.3 
32  54  28.3 

141  24  48.5 
138  35  19.5 
259  46  16.1 
110  17  48.6 

10  57    8.3 

11  38    1.9 
13  20  45.9 

9    0  56.3 

5  19  35.2 

14  46  35.4 

5  28    1.4 

5  53    8.0 

14  17.9486 

15  39.3481 

16  2.6335 
18    6.3310 

80  56    2.7 
124  54  16.6  > 
322  34  36.8 

66  46  32.0 

1 

Bfetis. 
Hygea. 
Parthenope. 
CUo. 

71    3  55.6 
227  47  58.8 
316  10    7.1 
301  39  24.7 

68  31  31.6 
287  38  34.2 
125    3  41.1 
235  34  41.7 

7    5    1.6 

5  46  16.6 

5  40  30.3 

12  38  44.1 

5  36    0.6 

3  47    9.3 

4  36  57.9 
8  23  19.4 

16    2.8656 
10  34.8491 

15  23.7824 

16  35.8341 

128    8  12.7 

354  47  47.6 

283  56  41.9 

7  42    54) 

1 

Egeria. 
Irene. 
Ennomia. 
Psyche. 

119  12  59.0 

179  28  21.9 

27  31    8.1 

13  16  14.8 

43  17  55.7 

86  40    4.5 

293  56  15.8 

150  35  34.0 

4  52    7.4 

9  30  38.1 

10  47  54.8 

7  42  49.7 

16  33    6.7 
9    7    74 

11  43  39.0 
3    4    6.5 

14  18.3861 
14  11.5608 
13  45.2220 
11  50.0987 

138  44  42.6 
67  12  20.6 

238  54    5.1 
50  51  424) 

1 

Thetis. 
Melpomene. 
Fortuna. 
Massilia. 

259  22  51.2 
15  11  48.0 
30  22  50.2 
98  28  37.6 

125  27  13.3 
150    4  33.3 
211  29  28.7 
206  41  27.6 

7  17  18.4 
12  32  14.8 

9    5  10.8 

8  15  42.3 

5  35  40.7 

10    8  58.3 

1  32  28.8 

0  41    7.3 

15  11.9760 

16  59.8395 
15  30.1578 
15  48.7396 

210    1  24.3 
304  33  25.3 
148  26  553  : 
195  16  53^ 

1 

Lntetia. 
Calliope. 
Thalia. 
Themis. 

327    2  45.2 

58  16  41.1 

123  58  40.6 

137  54    9.7 

80  27  23.3 

66  36  54.7 

67  38  344 
36  10  30.3 

9  19  32.1 

5  56  53.6 
13  23  56.7 

6  44  53.0 

3    5  11.1 
13  44  51.9 
10  13  13.6 

0  49    1.8 

15  33.5610 
11  54.9070 
13  52.4617 
10  34.6753 

41  24    94) 
76  59    24)  ! 
280    7  33.7 
30    2  414> 

1 

Phocsa. 
Proserpina. 
Euterpe.     ' 
Bellona. 

302  46    9.0 

235  17  26^ 

87  39    0.0 

122  22  48.3 

214    4  54.6 
45  53  14.6 
93  44  45.0 

144  43    5.4 

14  37  38.8 
5    1  15.7 
9  57  22.5 
8  53  17.5 

21  35  83.6 
3  35  40.3 
1  35  31.1 
9  22  30.8 

15  53.6780 
13  39.6815 

16  26.6260 
12  474662 

294  46  13.5 
181  21  20.9 
260  43  32.7 
159    3  36.6 

1 

Amphitrite. 
Urania. 
Eophrosjne. 
Pomona. 

56  39    6.6 

31  23  24.7 

93  51    6.6 

193  33  42.5 

356  26  51.8 

308  13  46.3 

31  25  23.0 

220  48    1.4 

4    9    3.1 

7  18  22.7 

12  28  29.8 

4  37  26.6 

6    7  49.6 

2    5  56.9 

26  25  12.4 

5  28  49.1 

14  28.8694 
16  16.0689 
10  32.8031 
14  11.7238 

293  11  23.6 
19  30  244 
53  49  50.3 

134  30  204) 

1 

Polyhymnia. 
Circe. 
Lcncothea. 
Atalanta. 

340  51  46.1 

149  58  35.1 

198  51  53.9 

42  22  25.0 

9  16    9.2 
184  47  10.8 
355  57  26.3 
359    8  48.4 

19  41  36.4 

6  12  52.4 

12  46    9.3 

17  19  63.4 

1  56  41J> 

5  26  33.2 

8  12  10.7 

18  42    0.5 

12  10.8833 

13  24.9883 

11  29.3064 

12  58.6000 

266  47  553 

193  36  37.2 

173  36  11.3  j 

36  19  53.2 

1 

Fides. 
Leda. 
Lntitia. 
Harmonia. 

66    5  35.8 
100  40  28.4 

1  58  57.7 

2  1  60.9 

8  10  23.4 

296  27  47.3 

157  19  31.0 

93  32    2.9 

10    4    0.8 
8  57    0.8 
6  22  38.2 
2  38  29.0 

3  7  19.3 
6  58  31.9 

10  20  50.7 

4  15  484 

13  46.2860 
13    2.4484 
12  49.8940 
17  194100 

42  34  30.3 
112  55    7.2 
146  44  19.7 
222  13    9.1 

1 

Daphne. 

Isis. 
Ariadne. 

230  21  29.8 
303  17  28.1 
317  57  48.4 
277  14    9.5 

180    5  50.8 

105  29  38.4 

84  27  49.7 

264  29  27.4 

11  40  57.0 

11  42    3.8 

12  52  50.1 
9  38  46.6 

15  48  23.0 

7  38  19.1 

8  34  39.6 
3  27  47.6 

15  54.1100 

14  40.0100 

15  344490 
18    4.5177 

202  28  48.5 
335  48  51^ 
276  45.  13  1 
224    5  104 

S 

Nysa. 

111  46  12.3 
235    4  34.4 

130  54  33.4 
147  51  37.7 

6  25  51.6 
4  54  10.7 

3  41  56.6 
6  35  59.1 

15  36.4700 
13    5.1037 

232  55  23.7 
215  29    63 

ASTEROIDS,    1859. 
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SjmboL 


d 

1680.207 
1684.258 
1592.365 
1325.366 

1510.580 
1379.680 
1346.307 
1193.007 

1345.954 
204M30 
1402.928 
1301423 

1509.810 
1521.912 
1570.486 
1825.098 

1421.090 
1270.788 
1393.312 
1366.023 

1388.232 
1439.977 
1556.829 
2041.989 

1358.949 
1581.102 
1313.568 
1688.630 

1491.594 
1327.805 
2048.030 
1521.620 

1773.197 
1609.961 
1880.145 
1664.526 

1568.465 
1656.339 
1683.349 
1246.861 

1358.334 
1472.710 
1386.913 
1195.001 

1383.921 
1659.191 


2.765938 
2-770386 
2.668678 
2.361339 

2.576500 

2.396147 
2^1386 

2.385730 
3.149373 
2.452588 
2.332811 

2.575625 
2.589368 
2.644180 
2.922752 

2473710 

2.296060 
2.441368 
2409386 

2435431 

2495579 


3.149947 

2401060 
2.656079 
2.347305 
2.775177 

2.554866 
2.364199 
3.156158 
2.589039 

2.867075 
2.688302 
2.96122!) 
2.748705 

2.641907 
2.739685 
2.769387 
2.267148 

2.400337 
2.533S^7 
2.433889 
2.203838 

2.430386 
2.742828 


0.060257 
0.239367 
0.256176 
0.090204 

0.189992 
0.201657 
0.230832 
0.156704 

0.123321 
0.100557 
0.096887 
0.218920 

0.084873 
0.165230 
0.187357 
0.134225 

0.126865 
0.217078 
0.157922 
0.143696 

0.162045 
0.103630 
0.231732 
0.117504 

0.252533 

0.087521 
0.172896 
0.154607 

0.072383 
0.127174 
0.216013 
0.080617 

0.336967 
0.108253 
0.221025 
0.297900 

0.174796 
0.155576 
0.111075 
0.046085 

0.202488 
04202805 
0.222920 
0.167565 

0.146618 
0.085469 


Xpoeh. 


859,  Sept.  7.0000 
858,  May  28.7860 
858,  Jan.  28.7860 
858,  April  22.7860 

849,  Dec.  30.7488 

857,  Feb.  12.7488 

858,  July  18.7488 
848,  Jan.  0.7488 

858,  June  29.7488 
851,  Sept  16.7488 

858,  June  26.7488 

850,  Dec.  30.7488 

851,  Dec.  5.0000 

857,  Nov.  19.7488 

859,  May  11.0000 

860,  Not.  20.0000 

856,  April  3.7488 
859,  July     2.0000 

858,  Mar.    2.7488 

858,  April  20.7488 

853,  Jan.     1.7468 

852,  Dec.  30.7488 
859,Jaly  10.0000 

856,  Sept  24.7488 

.857,  July     9.7488 

857,  Mar.  19.7488 

859,  June  13.7488 

854,  Fek  27.7488 

.859,  July    8.7488 

858,  Oct     8.7488 

854,  Dec  30.7488 
.860,  Jan.  24.7488 

858»  April  13.7488 

855,  April  9.4488 

860,  Feb.  14.0000 
855,  Dec.  30.7488 

855,  Dec.  30.7488 
855,  Dec.  30.7488 

855,  Dec  31.7488 
.856,  June  30.7488 

656,  May  31.2488 
857,  Sept  16.2844 
856)  June  30.7488 
857,  April  16.7498 

857,  July     9.7488 

856,  Dec  30.7488 


DateoflHiooTeiy. 


1801,  Jan.     1 

1802,  Mar.  28 
1804,  Sept  1 
1807,  Mar.  29 

1845,  Dec  8 
1847,  July  1 
1847,  Aug.  13 

1847,  Oct   18 

1848,  April  25 

1849,  April  12 

1850,  May  13 

1850,  Sept  13 

1650,  Nov.    2 

1651,  May  20 

1851,  July  29 

1852,  Mar.  17 

1852,  April  17 
1852,  June  24 
1852,  Aug.  22 
1852,  Sept.  19 

1852,  Nov.  15 
1852,  Nov.  16 

1852,  Dec  15 

1853,  April  5 

1853,  April  6 
1853,  May    5 

1853,  Nov.    8 

1854,  May     1 

1854,  Mar.  1 
1854,  July  22 
1854,  Sept  1 
1854,  Oct  26 

1854,  Oct  28 

1855,  April  15 
1855,  April  19 
1855,  Oct     5 

1855,  Oct     5 

1856,  Jan.  12 
1856,  Feb.  8 
1856,  Mar.  31 

1856,  May  23 

1857,  Sept    9 

1856,  May  23 

1857,  April  15 

1657,  May  87 
1857,  June  27 


Piazzi,  at  Palermo. 
Harding,  at  Gottingen. 
Olbers,  at  Bremen. 
Olbers,  at  Bremen. 

Hencke,  at  Driessen. 
Henckc,  at  Driessen. 
Hind,  at  London. 
Hind,  at  London. 

Graham,  at  Markree. 
De  Gasparis,  at  Naples. 
De  Gasparis,  at  Naples. 
Hind,  at  London. 

De  Gasparis,  at  Naples. 
Hind,  at  London. 
De  Gasparis,  at  Naples. 
De  Gasparis,  at  Naples. 

Luther,  at  Bilk. 
Hind,  at  London. 
Hind,  at  London. 
Chacomac,  at  Marseilles. 

Goldschmidt,  at  Paris. 
Hind,  at  London. 
Hind,  at  London. 
De  Gasparis,  at  Naples. 

Chacomac,  at  Marseillet. 
Luther,  at  Bilk. 
Hind,  at  London. 
Luther,  at  Bilk. 

Luther,  at  Bilk. 
Hind,  at  London. 
Fei^guson,  at  Washington 
Goldschmidt,  at  Paris. 

Chacomac,  at  Paris. 
Chacomac,  at  Paris. 
Luther,  at  Bilk. 
Goldschmidt,  at  Paris. 

Luther,  at  Bilk. 
Chacomac,  at  Paris. 
Chacomac,  at  Paris. 
Goldschmidt,  at  Paris. 

Goldschmidt,  at  Paris. 
Goldschmidt,  at  Paris. 
Pogson,  at  Oxford. 
Pogson,  at  Oxford. 

Goldschmidt,  at  Paris. 
Goldschmidt,  at  Paris. 
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SjmboL 


HestuL 

AgbuB. 

Doru. 

Pales. 

yei^g;iiua. 
Nemaasa. 
EuFopa. 
Calypflo. 


O       t       N 

355    4  96^ 

314  16  2SA 

77  11  47.7 

32  49  23.3 

10  29  59.0 
190  12  40;0 
102  10  43.7 

94  38  52.3 

306  19  28.9 
21  47  23.8 


fi. 


181  26  43.6 

4  29  19.6 

185  13  30.9 

290  27    1.0 

173  30  22.8 
175  37  43.9 
129  55  43.8 

143  30  27.8 

313  22  43.9 
10  51  28.2 


O        I        I 

945  28.8 
7  21  42.5 

4  25  19^ 
13  44  54.4 

16  41  14*6 
3  36  13.0 

5  52  11.5 
10  23    3.6 

10  50  23.7 
7  41  194 


I 


2  17  48.3; 

5  0  24.7J 

6  29  44.0! 

3  8  25.0j 

i 
2  47  45.7 

10  14  394 

7  23  48.7 
5    3  38.8 

11  31  21.0 
7  36  47.4 


14  36.5246 

12  5.8040 
10  47.9290 
10  544680 

13  42M10 
16  7.6380 
10  50.6371 

14  0.0860 

13  9.0720 
12  46.0760 


333    1  81.1 

037  454 

350    3  37.3 

10  29  2B.9 

12  5  7.9 
172  47  1.8 
147  35  49.8 
169  50  43.1 

329  25    3.3 
10  49    0.2 


PERIODIC    COMETS, 


8. 


*. 


HaUeT's. 
Encke's. 
BieU's    I. 
Biela'i  U. 

Faye'8. 
Broraen's. 
Wiimecke*8. 
TnttLe'i. 


304  32  16.6 
157  57  30.0 

108  58  52.7 

109  5  56.0 

49  49  4.6 
115  43  444 
275  59  53.0 
115  51  35.0 


55  10  43.7 
334  28  34.0 
245  54  5.2 

245  50  9.9 

209  45  234 
101  46  41.7 
113  0  53.1 
269  3  13.0 


75  19  40.2 
(57  57  30.3) 
49    7  23.6 
49    2  34.5 

33  42  434 
53  21  5.6 
47  35  5.2 
55  10  314 


162  14  54.9 
13  4  15.0 
12  33  49.6 
12  33  27.8 

11  21  36.7 
29  48  59.2 
10  42  43.4 
54  24  10.5 


0  46.5067 

17  54.0500 

8  55.2767 

8  58.7065 

7  55.1849 

10  37.9355 

11  48.0070 
4  18.9576 


304  32  16^ 
157  59  18.0 

108  58  52.7 

109  5  56.0 

49  49    4.6 

115  43  444 
275  59  33.3 

116  10  44.5 
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11 


Symbol.      Period. 


Date  oTDiaoorefy. 


By  iR^ioiii  DlecoTBied* 


d 

1478.567 
1785.606 
2000.219 
1960.234 

1576.563 
1339.344 
1991.893 
1542.700 

1642.436 
1691.750 


2.539968 
2.880435 
3.106845 
3.086115 

2.650994 
2.377912 
3.098218 
2.612894 

2.724332 

2.778581 


0.169487 
0.128134 
0.077105 
0.237660 

0.287150 
0.062853 
0.102270 
0.180250 

0.188066 
0.133791 


1857,  Sept.  19.5000 
1857,  KoT.  16.0000 
1857,  Oct  30.7488 
1857,  Oct.  30.7488 

1857,  Oct     5.0000 

1858,  Kar.  2.3400 
1858,  Mar.  3J9052 
1868,  April  27J9635 

1868,  Sept  25.1342 
1868,  Sept  27.3496 


1857,  Aug.  16 
1857,  Sept.  15 
1857,  Sept  19 
1857,  Sept  19 

1857,  Oct.     4 

1858,  Jan.  22 
1868,  Feb.  4 
1858,  AprU  4 

1858,  Sept  11 
1858,  Sept  11 


PogBon,  at  Oxford. 
Luther,  at  Bilk. 
Goldschmidt,  at  Paris. 


Feignson,  at  Washington. 
Laorent,  at  Nismes. 
Goldschmidt,  at  Paris. 
Luther,  at  Bilk. 

Goldschmidt,  at  Paris. 
Searle,  at  Albany. 


PEKIODIC    COMETS. 


P«lod. 


Epoch* 


PorOMllMi 


d 

27866.953 

1206.648 

2121.174 

2405.760 

2727.360 
2031.554 
1830.490 
5004.680 


17.988470 
2.218135 
3.528733 
3.513750 

3.820286 
3.139206 
2.928505 
5.726007 


0.967391 
0.847663 
0.756119 
0.755201 

0.555020 
0.802313 
0.736276 
0.820904 


1835,  Nov.  15.6941 

1858,  Oct  18.2488 

1852,  Sept  22.7316 

1852,  Sept  23.4975 

1858,  Sept  12.3906 

1857,  Mar.  29.0128 

1858,  May  2J2488 
1858,  Feb.  27.7488 


1912.1 
1862.1 
1859.4 
18594 

1866^ 
1862.8 
1863.3 
1871.9 
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ASTEROIDS,    1859. 


OPPOSITIONS. 

1850. 

1860« 

Jan. 

1    ©•. 

Jan.       6    @  Nysa. 

4    @  Clio. 

26    @  Pomona. 

Feb. 

9    @  Hannonia. 

30    @  Egeria. 

17    @  Circe. 

Feb.     10    ®  Iris. 

19    @  Verginia. 

29    @  Doris. 

25    @  Isis. 

March    1    @  Ariadne. 

March  14    (s)  Astnea.                         | 

1    @  Aglaia. 

19    @  Calli<^. 

6    @  Lenoothea. 

24    (g)  Irene. 

10    @  Hygea. 

jLpA 

16    (g)  Themis. 

10    @  Phocsea. 

26    (D  Juna 

11    0  Urania. 

27    (D  Metis. 

20:  @: 

27    ^Bellona. 

24:  @  Pales. 

Ifay 

10    @  Eonomia. 

80:  @  Hestia. 

16    ®  Flora. 

April      9    @  Clio. 

15:  @  Europa. 

26    ®  Thetis. 

June 

3    @  Fortuoa. 

June       1    ®  Calliope. 

12:  @  Calypso. 

20    @  Circe. 

13    @  Eoteipe. 

July       1    (D  Juno. 

July 

1    @  Melpomene. 

2    ®  Themis. 

2    @  Atalanta. 

6    @  Isis. 

9    @  Amphitrite. 

10    (5)  Astrsea. 

10    (H  Thalia. 

19    ®  Bellona. 

10    @  Lutetia. 

:  @  Europa. 

23    (g)  Psyche. 

Aug.       7    @  Irene. 

Aug. 

1    @  Massilia. 

13    ®  Metis. 

9:  @  Nemausa. 

20    @  Eunomia. 

10    (5)  Pallas. 

Sept        :  (g)  Calypso. 

20    (g)  Fides. 

28    @)  Thalia. 

26    (g)  Euphrosyne. 

Oct        6    @  Euterpe. 

Sept 

6    ®  Ceres. 

9    ®  Pallas. 

Oct 

4    ®  Vesta. 

Nov.       7    (g)  Fortuna. 

15    (6)  Hebe. 

13    ®  Amphitrite. 

Nov. 

4    @  Proserpina. 

13    (5)  Flora. 

7    ®  Leda. 

19    (g)  Euphrosyne. 

26    @  Polyhymnia. 

23    (g)  Psyche. 

Dec 

1     @  Parthenope. 

Dec.         :  @  Nemausa. 

:@ 

7    ®  Ceres. 

16:  @. 

21     @  Massilia. 
25    ®  Lutetia. 

ASTEROIDS,    18&9. 
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WASHINGTON  MEAN  NOON. 

®  CKRKS. 

®  PALLAS. 

IM«. 

Ammi- 

Diff. 
for 

DMlfaUb- 

tkm. 

DHL 

ftnr 

'ir 

Dite. 

Bight 
Aaoen- 

Diff 
for 

DeeBDih 
tkm. 

Dur 

Ibr 

^'iS^ 

ikML 

IDty. 

IDi^. 

SBrth. 

don. 

lD»y. 

IDigr. 

Xftrth. 

h     m 

m 

O       f 

1 

h     m 

m 

0     1 

1 

Jul    -5 

19  35.6 

+1.TO 

-26  28.9 

+3.80 

0.5882 

Jtn.    -5 

18  44.5 

+1.88 

+  2  31.3 

-0.36 

0.6248 

•1-5 

19  52^ 

1.73 

25  58J2 

S.8t 

0.5922 

+5 

18  584 

1.88 

2  33.7 

+  0.78 

0.6270 

15 

20  10.1 

l.W 

25  21.1 

S.ST 

0.5947 

15 

19  12.2 

1.87 

245.9 

1.68 

0.6277 

25 

20  27.2 

1.W 

24  38.8 

4.46 

0.5954 

25 

19  25.8 

1*84 

3    7.3 

3.66 

0.6268 

Feb.     4 

20  44.0 

1.87 

23  51.8 

4.88 

0.5945 

Feb.     4 

19  39.0 

1.80 

3  37.2 

8.88 

0^6244 

14 

21    0.6 

1.64 

23    1.0 

6.98 

0.5919 

14 

19  51.8 

1.35 

4  15.0 

4*14 

0.6204 

24 

21  16.9 

l.«0 

22    7Jl 

6.47 

0.5875 

24 

20    4.1 

1.38 

5    0.0 

4.8I 

0.6149 

Mar.     6 

21  32.7 

l*fl4 

21  11.5 

6.61 

0.5818 

Mar.     6 

20  15.9 

M4 

5  51.3 

648 

04078 

1            16 

21  48.0 

1.61 

20  14.9 

6.64 

0.5742 

16 

20  27.0 

1.0T 

6  47.9 

6.88 

0.5992 

26 

22    2.9 

1.46 

19  18.5 

6.67 

0US554 

26 

20  37.3 

0.86 

7  48.9 

0.36 

0.5891 

April    5 

22  17.3 

1.40 

18  23.4 

6.87 

0.5543 

April    5 

20  46.7 

0.80 

8  53.1 

6.87 

0.5775 

15 

22  30.9 

i.a9 

17  31.1 

6.03 

0.5415 

15 

20  55a 

0-78 

9  594 

6.66 

0.5645 

25 

22  43.8 

1.96 

16  43.0 

4-66 

0.5272 

25 

21    24 

0.66 

11    63 

6.64 

0.5502 

Maj     5 

22  56.1 

1.18 

16    0.1 

44)1 

0.5124 

Maj     5 

21    84 

0.68 

12  12.2 

6.44 

0.5346 

15 

23    7A 

LOB 

15  22.8 

8.84 

04952 

15 

21  13.1 

0.88 

13  15.2 

6^M 

0.5180 

25 

23  17.7 

0*96 

14  53.3 

3.44 

0.4769 

25 

21  16.1 

0.31 

14  13.1 

6.40 

0.5007 

Jaee     4 

23  27.0 

0-86 

14  34.0 

1.87 

0.4572 

Jane     4 

21  174 

+OHM 

15    3.2 

4.46 

04829 

14 

23  34.9 

0.73 

14  25.9 

+0.18 

0.4364 

14 

21  16.9 

-0.14 

15  42.3 

8.18 

04651 

24 

23  41.4 

0.M 

14  30.1 

-1.08 

0.4149 

24 

21  14.6 

0.83 

16    7.1 

+  1.67 

04479 

Juky     4 

23  46.1 

0.38 

14  47.7 

3.46 

0.3026 

Jufy     4 

21  10.5 

0.49 

16  13.8 

-0.40 

04321 

14 

23  49.0 

+0.18 

15  19.4 

t-U 

0.3714 

14 

21    4.7 

0.64 

15  5911 

3.66 

04184 

24 

23  49J^ 

-0.04 

16    4.5 

6.63 

0.3510 

24 

20  57.7 

0.78 

15  20.7 

6^ 

04077 

Aug.     3 

23  48.1 

0»a7 

17    1.8 

6.18 

0.3326 

Aug.     3 

20  50.0 

0^77 

14  17.9 

7.41 

0.4008 

13 

23  44.3 

0.48 

18    7.2 

6.70 

0.3174 

13 

20  42.3 

0*74 

12  52.5 

8^ 

0.3963 

23 

23  38.5 

0-66 

19  15.9 

0.73 

0.3066 

23 

20  35.1 

0.66 

11    8.8 

10.90 

04003 

B^    2 

23  31.0 

0.79 

20  21.6 

Mn 

0.3011 

Sept    2 

20  29.2 

0.80 

9  12.7 

11.90 

04070 

12 

23  22.7 

0.8S 

21  17.4 

4.76 

0.3008 

12 

20  25.0 

0.83 

7  10.8 

13.16 

0.4177 

22 

23  14.4 

0.70 

21  66.5 

3.87 

0.3068 

22 

20  22.7 

-0.13 

5    9.6 

11.81 

04316 

Oct      2 

23    6.9 

0.66 

22  14.9 

-0.77 

0.3185 

Oct      2 

20  22.5 

+0.68 

3  14.5 

114)1 

04479 

12 

23    1.1 

0.46 

22  11.9 

+1.98 

0.3346 

12 

20  24.3 

0.37 

+  1  294 

9.89 

04657 

22 

22  57.6 

6.34 

21  49J2 

8.04 

0.3541 

22 

20  28.0 

0.46 

-0    34 

8.60 

04843 

Not.     1 

22  56.2 

-0.08 

21  11.0 

4.68 

0.3751 

Not.     1 

20  334 

0.81 

1  22.6 

7.31 

0^028 

11 

22  57.2 

+0.30 

20  18.6 

5.81 

0.3971 

11 

20  40.3 

0-76 

2  27.7 

6.81 

0.5209 

21 

23    0.3 

0.40 

19  14.7 

6.88 

04192 

21 

20  48.5 

0.88 

3  18.9 

4.46 

0.5381 

I>ee.     1 

23    5.2 

0.M 

18    0.9 

7.75 

04410 

Doe.     1 

20  57.9 

0.98 

356.8 

8.17 

0.5541 

11 

23  12.1 

6.75 

16  39.6 

8.41 

04617 

11 

21    8.2 

1*06 

422.3 

1.97 

0.5686 

21 

23  20^ 

0.87 

15  12.7 

8.83 

0.4820 

21 

21  19.2 

1.14 

4  36.2 

-0.86 

0.5616 

31    23  29^ 

+0.08 

-13  41.2 

+0.80 

04987 

31 

21  314) 

+1.31 

-4  39.5 

+  0.18 

0.5929 

1 
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WASHINGTON  MEAN 

NOON. 

t 

®  JUNO. 

®  VESTA. 

1  ^ 

Bight 
Aaoen- 

TSUL 

tor 

Deelina- 
tkm. 

Dilt 
for 

-&r 

IM0. 

Wght 
Abom- 

Dur. 
fl>r 

Deell]i»> 
tkm. 

Mff. 
for 

^-&2-- 

■loa. 

IDV. 

1D»7. 

IBkrth. 

irion. 

IDV. 

1D.J. 

1 

Suth. 

h     m 

m 

o      / 

1 

■  h    m 

m 

O        f 

Jan.    -5 

14  14.8 

4*1^)» 

-7  46.6 

-9.88 

0.5460 

Jan.    -^ 

19  12.6 

4*9.99 

-23    9.6 

+9.84 

0497B 

+5 

14  25.1 

0.96 

8    7.5 

1*60 

04S311 

+5 

19  36.7 

9.97 

22  39.9 

8.86 

OJi015  J 

15 

14  344 

0.M 

8  18.6 

-0.88 

0.5147 

15 

19  58.a 

9-94 

21  58.5 

4.88 

0.5039 

25 

14  424 

0.7S 

8  10.1 

■H).M 

04969 

25 

20  20.6 

9-91 

21    6.3 

8.60 

0.5050 

Feb.     4 

14  40.0 

0-50 

8    8.6 

1.68 

04780 

Feb.     4 

20  42.5 

9.16 

20    4.6 

6.58 

04i047 

14 

14  544) 

0.40 

746.5 

9.79 

0.4583 

14 

21    3.9 

9.11 

18  54.6 

7-84 

0.5031 

24 

14  67.0 

•f0*90 

7  12.7 

8*94 

04385 

24 

21  24.8 

94)6 

17  37.8 

7.98 

0.5002 

Mar.     6 

14  58.0 

0*00 

6  27.6 

6^ 

04191 

Siar.     6 

21  45.2 

94)1 

16  15.5 

8^ 

04960 

16 

14  56.9 

-^•23 

5  32.1 

8.96 

04012 

16 

22    M 

.1.95 

14  49.3 

8-78 

04904 

26 

14  53.6 

0-43 

4  264 

6.66 

0.3858 

26 

22  24.2 

1.88 

13  20.5 

8-94 

04834 

April    5 

14  484 

0*00 

3  194 

6.98 

0.3738 

April    5 

22  42.9 

1.88 

11  50.5 

8-98 

04750 

15 

14  41.6 

0.79 

2    94 

6.80 

0.3665 

15 

23    0.9 

1.77 

10  20.9 

8.S7 

04652 

25 

14  33.9 

0.78 

1     3.4 

6.10 

0.3643 

25 

23  184 

1.71 

8  53.0 

8.64 

04539 

May     5 

14  26U) 

0.77 

-0    6.3 

MH 

0.3675 

May     5 

23  35.2 

1.64 

7  28.1 

8.95 

04418 

15 

14  18.5 

0.00 

+  0  38.0 

8.66 

0.3760 

15 

23  51.3 

1-57 

6    7.9 

7-73 

04270 

25 

14  12.1 

0.M 

1    7J0 

9.10 

0.3888 

25 

0    6.7 

1.49 

4  53.7 

7.07 

04112 

June     4 
14 

14    7.2 
14    4.2 

0-SO 
0.90 

1  20.0 
1  17.6 

+0-58 
-0.98 

04052 
04239 

Jane     4 
14 

0  21.2 
0  34.8 

1.40 
1.80 

3  46.5 
2  48.3 

6.37 
8.81 

0.3939 

0.3751 

24 

14    3.1 

-0^ 

1    14 

9.91 

04440 

24 

0  47.3 

M9 

2    0.2 

4.S8 

0.3548 

July     4 

14    3.8 

-M).16 

+  0  33.3 

8.99 

04646 

Joly     4 

058.6 

1.05 

1  23.7 

9.98 

0.3330 

14 

14    64 

0.8S 

-  0    4.5 

4.16 

04852 

14 

1    8.3 

0.88 

1    04 

1.61 

0.3101 

24 

14  10.5 

0.48 

0  49.9 

4.88 

0.5051 

24 

1  16.3 

0.69 

0  51.5 

+0.10 

0.2861 

Aug.    3 

14  164) 

0*69 

1  42.2 

8.88 

0.5241 

Aug.     3 

1  22.1 

0.46 

0  584 

-1.80 

0J»8 

13 

14  22.9 

0.74 

2  36.6 

6.6B 

0.5419 

13 

125.6 

48.91 

1  21.5 

8.1S 

0J8376 

23 

14  30.8 

0*84 

3  ZiS 

5.80 

0.5583 

23 

I  26.3 

-0.07 

2    0.7 

4.05 

0.2148 

Sept    2 

14  39.8 

0.94 

4  344 

8.07 

0.5732 

Sept    2 

1  24.3 

0.84 

2  54.6 

8.01 

0.1917 

12 

14  49.7 

1^)9 

5  34.3 

8.96 

0.5865 

12 

1  19.5 

0.60 

3  594) 

6.07 

0.1789 

22 

15    0.3 

MO 

6  33.5 

8.88 

0.5962 

22 

1  12.2 

0-80 

5    84) 

6.77 

0.1692 

Oct      2 

15  11.7 

1.16 

7  31.0 

6.09 

0.6062 

Oct      2 

1    34 

0.91 

6  14.5 

8.9C 

0.166S 

12 

15  23.6 

1.99 

8  25.9 

8.89 

0.6165 

12 

0  544) 

0.91 

7    7.3 

4.41 

0.1719 

22 

15  36.1 

1.97 

9  174 

4.94 

0.6231 

22 

0  45.2 

0.79 

7  42.7 

9.4S 

0.1847 

Not.     1 

15  49.0 

LSI 

10    4.8 

4*60 

0.6280 

Nov.     1 

0  38.1 

0.59 

7564) 

-0.90 

0.2038 

11 

16    2.3 

1.S4 

10  474 

8.96 

0.6312 

11 

0  334 

0-84 

746.8 

+1.96 

OJ2276 

21 

16  15.8 

1.86 

11  244 

8.40 

0.6326 

21 

0  31.3 

-0.07 

7  174) 

8.88 

0.2542 

Dec.     1 

16  29.6 

1.S8 

11  554> 

9.78 

0.6323 

Dec     1 

0  31.9 

+0-18 

6  29.5 

8-48 

0.2622 

11 

16  43.5 

1.89 

12  20.1 

9.19 

0.6302 

11 

0  35.0 

0.49 

5  27.3 

6.78 

0.3107 

21 

16  57.5 

1.89 

12  37.9 

1-49 

0.6264 

21 

0  40.3 

0*69 

4  13.8 

7.80 

0.33^ 

'■ 

17  114 

+1.88 

--12  48.6 

-0.68 

0.6207 

31 

0  47.5 

+0.80 

-  2  51.2 

+8.01 

0.3^2 
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WASHINGTON  MEAN 

NOON. 

® 

1  ASTlLffilA. 

®  HEBE. 

Dt/bb, 

Bight 

Aaoen- 

Mff. 
fot 

I>eeIlB%. 
ttoo. 

iHir. 

for 

^^2* 

Date. 

Right 
Aaoen- 

Siff. 

for 

neellnar 
tion. 

DUr. 
for 

^-s^ 

ikML 

IDV. 

IDiy. 

Xftrth. 

■ion. 

IDigr. 

IDay. 

1 

Sarth. 

h     m 

m 

O        1 

1 

h     m 

m 

0     1 

Jul   -6 

11  48.1 

+1-14 

+  2  11.3 

-4.» 

OJ3349 

Jan.    -5 

16  36.2 

+2HW 

-16  37.1 

-  0.68 

0.5245 

+5 

1158.3 

0.90 

1  35.8 

9.00 

0.2070 

+5 

18  66.6 

3»W 

16  38.7 

+  0-89 

0.5221 

15 

12    6.1 

o.« 

1  18.8 

-0.06 

0.1768 

15 

19  17.2 

9*06 

16  29.3 

1.46 

0.5181 

25 

12  11.6 

e-so 

1  22.8 

+1.69 

0.1509 

25 

19  37.9 

9.07 

16    94 

9.48 

0.5127 

Eeb.      4 

12  144) 

+0.06 

1  49.4 

$.77 

0.1248 

IPbb.      4 

19  58.7 

9.00 

15  39.6 

8.44 

0.5059 

14 

12  13.2 

-0.30 

238^2 

0.04 

0.1022 

14 

20  19.5 

9.07 

15    0.6 

4.89 

04976 

24 

12    9.5 

0*00 

346.2 

7.a 

0.0850 

24 

20  40.2 

9.00 

14  13.2 

6.11 

0.4678 

Mar.     6 

12    3.3 

0-<W 

5    6.9 

8.90 

04)752 

Mar.     6 

21    0.8 

9.06 

13  184 

6.80 

04765 

16 

11  55.7 

o.n 

6  30.3 

7-09 

0.0743 

16 

21  21.2 

940 

12  17.3 

6.86 

04637 

26 

11  47.9 

0.7« 

745.3 

6.66 

0.0826 

26 

21  414 

9.01 

11  11.2 

0.78 

0.4495 

Ainil    5 

11  41.2 

0*57 

843.6 

4.68 

04)993 

April    5 

22    1.5 

9.00 

10    1.6 

7.07 

0.4340 

15 

11  36.5 

0.S8 

9  18.9 

9.S4 

0.1227 

15 

22  214 

1.97 

8  49.8 

7.92 

04169 

-25 

11  34.5 

-0.07 

9  30.4 

+0.09 

0.1506 

25 

22  414) 

1.96 

7  37.1 

7.I6 

0.3984 

May     5 

11  35.2 

+0-20 

9  19.4 

-9.00 

0.1812 

May     5 

23    04 

1.90 

6  26.5 

e.99 

0.3785 

15 

11  38.5 

0.46 

8  48.7 

1.00 

0.2129 

15 

23  19.6 

1.00 

5  18.6 

0.68 

0.3571 

25 

11  44.1 

0.60 

8    1.4 

6.80 

0J2446 

25 

23  384 

1-86 

4  15.9 

6.90 

0.3343 

June     4 

11  51.6 

0*84 

7    0.8 

0.00 

0.2757 

June     4 

23  56.8 

1.89 

3  20.6 

6.04 

0.3100 

14 

12    0.8 

0.W 

5  49.4 

7.6B 

0.3055 

14 

0  14.9 

1-78 

2  35.1 

8.94 

0.2642 

24 

12  11.4 

Ml 

4  29.2 

8.80 

0.3338 

24 

0  32.5 

1.72 

2    1.8 

9*60 

0.2570 

July      4 

12  234) 

1.21 

3    2.2 

8.06 

0.3606 

Jnly     4 

0  494 

1.64 

1  43.3 

+  0-96 

0.2266 

14 

12  35.6 

i.ao 

+  1  30.2 

9.86 

0.3856 

14 

1    5.3 

1.68 

1  42.5 

-  0*95 

0.1987 

24 

12  40.0 

1-88 

-0    5.1 

9.64 

04089 

24 

1  20.0 

1.89 

2    2.3 

8.14 

0.1663 

AajT.     3 

13    3.1 

104 

1  42.6 

9.70 

04306 

Aug.     3 

1  33.2 

1.99 

2  45.3 

6.66 

0.1374 

13 

13  17.7 

1.49 

3  21.0 

9.89 

04505 

13 

1  44.5 

1^)0 

3  534 

8.09 

0.1065 

23 

13  32.8 

1*«4 

4  59.1 

9.74 

04688 

23 

1  53.3 

0.74 

5  27.2 

10.66 

0.0766 

Sept     2 

13  48.4 

1.48 

6  35.9 

9.97 

04854 

Sept    2 

1  59.3 

0*44 

7  25.1 

19.72 

0.0491 

12 

14    4.4 

1.03 

8  10.5 

9.99 

0.5004 

12 

2    2.1 

+0.10 

9  41.6 

14.10 

0.0256 

22 

14  20.8 

1.06 

9  41.8 

8*00 

0.5138 

22 

2    14 

-0.28 

12    7.0 

14-96 

0.0079 

Oet      2 

14  37.5 

1.09 

11    9.2 

8.40 

0.5257 

Oct      2 

1  57.5 

0.50 

14  26.8 

19.84 

9.9978 

12 

14  54.5 

1.72 

12  31.6 

7.96 

0.5359 

12 

1  51.3 

0.07 

16  23.9 

9.86 

9.9965 

22 

15  11.8 

1.74 

13  48.4 

7.86 

04>445 

22 

1  44.0 

,0.71 

17  43.8 

6.60 

0.0042 

Nor.     1 

15  29.3 

1.70 

14  58.9 

6.70 

0.5515 

Nov.     1 

1  37.0 

0.61 

18  17.8 

-  1-04 

0.0200 

11 

15  47.0 

1.78 

16    2.4 

6.07 

0.5570 

11 

1  31.8 

0-89 

18    4.7 

+  8.88 

0.0423 

21 

16    4.8 

1.70 

16  58.3 

6.90 

0.5609 

21 

1  29.2 

-0.11 

17  10.2 

7.I8 

0.0693 

Dee.     1 

16  22.7 

1.78 

17  46.4 

4.80 

0.5631 

Dec.     1 

1  29.6 

+0.19 

15  42.1 

10.04 

0.0993 

11 

16  40.5 

1.77 

18  26.2 

8.66 

0.5636 

11 

1  33.1 

0.48 

13  49.3 

12.18 

0.1307 

21 

16  58.2 

1-76 

18  57.4 

9.71 

0.5626 

21 

1  39.2 

0.71 

11  39.5 

18-61 

0.1623 

31 

17  15.8 

+1.74 

-19  20.4 

-1.91 

0.5598 

31 

1  47.3 

+0.88 

-  9  19.1 

+14.99 

0.1936 
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WASHINGTON  MEAN  NOON. 

(7)  IRIS. 

®  FLORA. 

Date. 

Bight 
Aaoen- 

vm. 

for 

DMlinft- 
tlon. 

Dur. 

for 

"-t^'- 

IMe. 

Sight 
Afleen- 

for 

Mir. 

for 

"S" 

Oou. 

lD»y. 

IDay, 

Ifikrth. 

■Ion. 

lD»y. 

IMy. 

1 

h    m 

m 

O        1 

1 

h    m 

m 

O        1 

J«n.    -5 

21  38.1 

+2.00 

-  9  31.4 

+  0.89 

0.3960 

Jan.    ^ 

14  41.9 

+1.47 

••10  29U6 

^••96 

64W8 

+5 

21  58.5 

2.07 

7  52.5 

10.36 

0.4083 

+5 

14  564 

1.42 

11  24^ 

64)Y 

64603 

15 

22  19.4 

2.10 

6    4.1 

11.26 

04172 

15 

15  10.3 

1-84 

12  11.0 

4.20 

04421 

25 

22  40.6 

9.14 

4    7.2 

12.06 

0.4250 

25 

15  23.3 

1.24 

18  48.6 

6.80 

04219 

Feb.     4 

23    2.2 

2.17 

-  2    2.9 

12.71 

0.4317 

Feb.      4 

15  35.2 

1.12 

18  17.1 

MO 

04896 

14 

23  24.1 

2.90 

+  0    7.1 

18.2» 

0.4372 

14 

15  45.7 

0.97 

13  36.5 

1.49 

04760 

24 

23  46.3 

2.24 

2  21.4 

13.66 

0.4419 

24 

15  54.7 

0.80 

18  46.9 

-•.€0 

04506 

Mar.     6 

0    8.9 

2.27 

4  38.2 

18.71 

0.4451 

Mar.     6 

16    1.7 

6.68 

18  46.6 

+♦.36 

04889 

16 

0  31.8 

2.29 

6  55.7 

18.66 

0.4487 

16 

16    64 

0-84 

18  41.9 

l-OS 

0.2965 

26 

0  54.7 

2*31 

9  11.9 

18.46 

0.4509 

26 

16    8.5 

+0^)6 

18  27.6 

1*78 

0.2G92 

April    5 

1  18.0 

2.41 

11  24.8 

18.04 

0.4519 

April    5 

16    7.7 

-0.28 

18    6.3 

9.89 

o-dm 

15 

1  42.9 

2.47 

13  32.8 

i3.a 

0.4533 

15 

16    3.9 

6.63 

12  39.6 

9.84 

O.2190 

25 

2    7.5 

2.48 

15  33.4 

11.60 

0.4536 

25 

15  57.3 

0.77 

12    94 

8.07 

0.1992 

May     5 

2  32.5 

2.fl2 

17  24.8 

10.69 

0.4593 

May     5 

15  48.5 

0-96 

11  38.1 

9.99 

0.1964 

15 

2  57.9 

2.66 

19    5.3 

9.40 

0.4525 

15 

15  38.1 

14)6 

li    9S 

9.58 

0.1785 

25 

3  23.7 

2.A9 

20  32.0 

8.06 

0.4510 

25 

16  274 

1-02 

10  47.5 

1.71 

0.1T94 

June     4 

3  49.8 

2.62 

21  46.4 

6.67 

0.4490 

June     4 

15  17.7 

0-87 

10  354 

+0^ 

0.1877 

14 

4  16.1 

2.63 

22  44.4 

4.99 

0.4464 

14 

15    9.9 

0.66 

10  35.6 

•HK78 

0.2024 

24 

4  42.4 

2.68 

23  26.2 

8.41 

04431 

24 

15    4.6 

0.89 

10  49.0 

1.96 

04218 

July     4 

5    8.7 

2.61 

23  51.3 

+  1.06 

0.4392 

Jaly     4 

15    2.1 

-H).10 

11  16.2 

8.19 

OMiS 

14 

5  34.7 

2.58 

23  59.4 

-0.06 

0.4344 

14 

15    2.6 

+0.18 

n  52.8 

4-28 

04684 

24 

6    0.3 

2.A8 

23  51.1 

1.61 

0.4289 

24 

16    6.7 

4^48 

13  39.8 

6-06 

4)4990 

Aug.     3 

6  25.3 

2.46 

23  27.1 

8.18 

04224 

Aug.     3 

15  11.2 

0.66 

13  34.1 

0.69 

04178 

13 

6  49.6 

2.88 

22  48.5 

4.6B 

04150 

13 

15  18.9 

0.87 

14  33.6 

6.11 

0.3407 

23 

7  13.0 

2.29 

21  56.5 

6.78 

04065 

23 

15  28^6 

1.06 

15  364 

6.88 

04628 

Sept.    2 

7  35.4 

2.18 

20  52.8 

6.86 

0.3968 

Sept.    2 

15  40.1 

1.22 

16  40.3 

6.3B 

04834 

12 

7  56.7 

2.07 

19  39.3 

7.68 

0.3859 

12 

15  53.1 
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9  38.7 

11.60 

04344 

Sept 

2 

16  34.5 

0.99 

20  30.7 

3.16 

0.3718 

12 

14  33.8 

1.79 

11  27.6 

11*10 

0.4512 

12 

16  44.8 

Ml 

20  53.3 

9.96 

0.3923 

22 

14  51.3 

1.78 

13  15.7 

10*61 

04668 

22 

16  56.7 

1.39 

21  15.9 

9.18 

0.4118 

Oct      2 

15    9.4 

1.88 

14  57.7 

0.04 

0.4808 

Oct 

2 

17  10.7 

1.41 

21  36.9 

1*01 

0.4296 

12 

15  28.0 

1*68 

16  32.5 

0*06 

04934 

12 

17  24.9 

1.60 

21  54.2 

1.40 

04456 

22 

15  47.0 

1.99 

17  504 

8.96 

04956 

22 

17  40.8 

1.64 

22    6.7 

0.04 

04604 

Not.     1 

16    6.5 

1.00 

19  17.7 

7*80 

0.5143 

Not. 

1 

17  57.7 

1.78 

22  13.0 

-0.96 

04733 

11 

16  26.2 

1.09 

20  26.6 

6*40 

0.5225 

11 

18  15.5 

1.61 

22  11.9 

+0*48 

04846 

21 

16  46.3 

1.97 

21  25.7 

6.40 

0.5293 

21 

18  34.0 

1.86 

22    24 

1.80 

04943 

Dee.     1 

17    6.5 

94)1 

22  14.7 

4.88 

0.5345 

Dec. 

1 

18  53.1 

1.98 

21  44.0 

3.84 

0.5023 

11 

17  26.8 

9.08 

22  534 

8*86 

0.5303 

11 

19  12.6 

1.07 

21  15.5 

844 

0.5067 

21 

17  47.2 

9.09 

23  224) 

9*86 

0.5406 

21 

19  32.5 

3.00 

20  37.2 

4.88 

0.5136 

31 

18    7.3 

+1.00 

-23  40.6 

-  1.86 

0.5413 

31 

19  52.6 

+9.01 

-19  46.8 

+600 

0.5169 

n 
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ASTEROIDS,    1859. 


WASHINGTON  MEAN 

NOON. 

® 

EUNOMIA. 

@   THETIS.                             1 

Dftfee. 

Bight 

DUL 
for 

Deelini^ 
tion. 

Biff, 
for 

^^^•' 

Me. 

Bight 
Aaoen- 

DUL 
for 

Deeliiia. 
tkm. 

Biff 
for 

"-tsr 

•Ion. 

IDay. 

lD»y. 

Earth. 

tton. 

IBay. 

lD»y. 

Euth. 

h     m 

m 

O        1 

1 

h     m 

m 

O        1 

1 

Jan.    ^ 

14  26^ 

+i.ao 

-25  10.8 

-7.08 

0.5596 

Jan.  -6 

6  40.8 

-1^» 

+19    7.1 

+3.44 

0.2528 

+5 

14  38.0 

M4 

26  23.5 

7.18 

0.5455 

+5 

6  30.3 

l^W 

19  32.8 

s.eD 

0.2525 

15 

14  49.2 

1.06 

27  34.4 

0.91 

0.5292 

15 

6  204 

e.90 

19  59.2 

9.61 

0.2594 

25 

14  59.3 

0.94 

28  41.7 

6.49 

0.5112 

25 

6  12.3 

0.69 

20  25.1 

9.5a 

0.2725 

Feb.      4 

16    8.1 

0.81 

29  44.3 

6.05 

04918 

Feb.      4 

6    6.6 

0.43 

20  49.8 

9.40 

0.2905 

14 

16  15.5 

0.M 

30  42.8 

6.60 

04710 

14 

6    3.8 

-«.18 

21  13.2 

9.36 

0.3118 

S4 

15  21.1 

0.46 

31  36.3 

6-06 

04492 

24 

6    3.9 

+0.15 

21  35.0 

9.08 

0.3349 

Mar.     6 

16  24.7 

+0.34 

32  24.0 

4*39 

0.4268 

Mar.     6 

6    6.8 

0.43 

21  54.8 

1.84 

OJSSQS 

16 

15  25.9 

-0.01 

33    4.1 

8.55 

0.4044 

16 

6  12.3 

0.66 

22  11.9 

1.54 

0.3820 

96 

15  24.5 

0.^ 

33  35.0 

9.46 

0.3828 

26 

6  20.0 

0.86 

22  25.7 

MS 

04046 

April    5 

15  20^ 

0.53 

33  53.4 

-1^» 

0.3629 

April    5 

6  29.6 

]«04 

22  35.2 

0-70 

04259 

15 

15  14.1 

0.74 

33  56.8 

+0.64 

0.3459 

15 

6  40.8 

1.18 

22  39.7 

+0.15 

04457 

25 

15    5.7 

0-90 

33  42.5 

3.36 

0.3328 

25 

6  53.3 

1-80 

22  38.3 

-«-l6 

04638 

May     5 

14  56.1 

0.97 

33    9.6 

4.18 

0.3248 

May     5 

7    6.9 

1.41 

22  304 

1.14 

0.4602 

15 

14  46.3 

0.94 

32  19.8 

5.60 

0.3223 

15 

7  21.5 

1.49 

22  15.5 

1.86 

04948 

25 

14  37.3 

0*81 

31  17.5 

6*58 

0.3255 

25 

7  36.8 

1.56 

21  534 

9.56 

0.5077 

JmiA     4 

14  30.0 

0.63 

30    8.2 

6.93 

0.3341 

Jnne     4 

7  52.7 

1*61 

21  23.8 

8.84 

0.5189 

14 

14  24.9 

0.S8 

28  59.1 

6*68 

0.3470 

14 

8    9.0 

1.65 

20  46.6 

4.10 

0.52^ 

24 

14  22.3 

-IMS 

27  55.6 

5*88 

0.3633 

24 

8  25.7 

1.68 

20    1.8 

4.85 

0.5364 

Jttlj     4 

14  22.3 

+0.11 

27    1.5 

4*83 

0.3819 

July      4 

8  42.6 

1*70 

19    9.6 

5.53 

0.5487 

14 

14  24.5 

0.S8 

26  19.2 

8.64 

0.4015 

14 

8  59.7 

1.71 

18  104 

6.96 

0.5475 

24 

14  29.0 

0.A4 

25  48.6 

3.47 

0.4217 

24 

9  16.9 

1.72 

17    4.5 

6-90 

0.5506 

Anff.     3 

14  35.4 

0.78 

25  29.7 

1.88 

0.4416 

Aug.     3 

9  34.1 

1.73 

15  524 

7.49 

0.5525 

13 

14  43.6 

0*90 

25  21.0 

+0.43 

04608 

13 

9  514 

1.73 

14  34.7 

84B 

0.5527 

23 

14  534 

1.08 

25  21.1 

-0.86 

0.4788 

23 

10    8.7 

1.73 

13  11.9 

8.50 

6.5515 

Sept     2 

15    4.3 

M5 

25  28.0 

0.96 

0.4967 

Sept    2 

10  25.9 

1.71 

11  44.7 

6.90 

0M87 

12 

15  16.5 

1.37 

25  40.1 

1.39 

0.5112 

12 

10  43.0 

1.71 

10  13.9 

0.91 

0.5444 

22 

15  29.8 

1.37 

25  55.8 

1.66 

0.5253 

22 

11    0.1 

1.70 

8  40.5 

9MS 

04»386 

Oct      2 

15  44.0 

1.46 

26  13.3 

1.76 

0.5377 

Oct      2 

11  17.1 

1.69 

7    6.3 

9.57 

9.5312 

12 

15  59.1 

1.54 

26  31.1 

1.73 

0.5484 

12 

11  34.0 

1*60 

5  29.1 

9.61 

9.5222 

22 

16  14.9 

1.61 

26  47.7 

1*58 

0.5575 

22 

11  604» 

1*66 

3  53.0 

9.55 

0.5116 

Not.     1 

16  31.4 

1.66 

27    1.8 

1.38 

0.5649 

Not.     1 

12    7.6 

1.60 

2  184> 

9.10 

04694 

11 

16  48.5 

1.78 

27  12.3 

0.80 

0.5707 

11 

12  24.1 

1.64 

+  0  45^2 

9.11 

04865 

21 

17    6.1 

1.77 

27  17.8 

-0-37 

0.5748 

21 

12  404 

1.63 

-0  44.2 

846 

04696 

Dec     1 

17  24.0 

1.80 

27  17.7 

+0*88 

0.5771 

Dec.     1 

12  56.5 

1.50 

2  9a 

8.90 

0.4528 

11 

17  42.2 

1*88 

27  11.2 

1.03 

0.5778 

11 

13  12.3 

1.65 

3  26.3 

7.67 

0.4330 

21 

18    0.7 

1.8ft 

26  57.3 

1.75 

0.5768 

21 

13  27.6 

|.50 

4  40^ 

6.81 

04119 

31 

18  19.2 

+1.85 

-26  36.2 

+9.49 

0.5741 

31 

18  42.3 

+1^ 

-5  44^ 

-6-a6 

0.3889 

J^SSS^Sm 

■■^^■^ 
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WASHINGTON  MEAN  NOON. 

®  MELPOMENE. 

@ 

MARSILIA. 

JMt, 

Bight 
Atceor 
don. 

urn. 

for 
IDay. 

DeeliiM. 
tiaiL 

IHff. 

for 

IBay. 

lirtli. 

Date. 

Right 

Aicen- 

Bton. 

Dur. 

for 
IDay. 

DeoUna- 
tion. 

Diff. 

for 

IDay. 

1 

Burth. 

h    m 

m 

O        1 

1 

h    m 

m 

O        f 

Jan.    -^ 

16  16.1 

+1.70 

-13  26.9 

-8.36 

0.5363 

Jan.    -5 

17  50.0 

+1.80 

-23    1.6 

-0.30 

0.6702 

+5 

16  33.0 

1.08 

13  56.4 

9.48 

0.5234 

+5 

18    8.0 

1.79 

23    0.2 

+0-17 

0.5677 

15 

16  49.6 

1.67 

14  16.5 

1.67 

0.5100 

15 

18  25.8 

1.77 

22  52.1 

1.17 

0.6634 

25 

17    6.4 

1*64 

14  27.8 

-0.67 

04947 

25 

18  434 

1.78 

22  36.7 

1.88 

0.6575 

I'eb.     4 

17  22.6 

1.69 

14  30.0 

+0.29 

04774 

Feb.     4 

19    0.6 

1.69 

22  14.5 

9.64 

0.6498 

14 

17  38.3 

1.64 

14  234 

1.08 

04582 

14 

19  17.2 

1.68 

21  46.9 

8.13 

0.6404 

24 

17  534 

1*46 

14    8.3 

1.90 

0.4372 

24 

19  33.2 

1.67 

21  11.9 

8.62 

0.5291 

Mar.     6 

18    7.6 

1.S7 

13  45.3 

9.66 

04140 

Mar.     6 

19  48.6 

1.60 

20  334 

4.93 

0.5161 

16 

18  20.9 

1.37 

13  15.3 

8.36 

0.3890 

16 

20    3.2 

1.41 

19  51.6 

4.30 

0.5012 

26 

18  33.0 

1.14 

12  39.2 

8.86 

0.3622 

26 

20  16.9 

1.33 

19    74 

4.46 

04846 

April    5 

18  43.7 

0.98 

11  58.3 

4.24 

0.3335 

April    5 

20  29.6 

1.21 

18  224 

4.47 

0.4663 

15 

18  52.7 

0.80 

11  144 

4.48 

0.3032 

15 

20  41.1 

1.08 

17  37.9 

4.34 

04462 

25 

18  59.7 

0.58 

10  29.7 

4.40 

0.2717 

25 

20  51.3 

0.96 

16  66.6 

4.04 

04245 

May     5 

19    44 

0.34 

9  46.3 

4*11 

0.2392 

May     5 

21    0.3 

0.79 

16  17.0 

8.67 

0.4013 

15 

19    6.6 

+0.07 

9    7.6 

8.47 

0.2067 

15 

21    7.1 

0*69 

16  44.0 

9.98 

0.3769 

25 

19    6.9 

-0.22 

8  36.8 

9.49 

0.1750 

25 

21  12.2 

0*40 

15  18.3 

9.19 

0.3616 

Jane     4 

19    2.2 

0.61 

8  17.6 

+1.14 

0.1460 

Jnue     4 

21  15.1 

+0.17 

16    1.7 

+1.19 

0.3260 

14 

18  55.7 

0.76 

8  14.0 

-0.68 

0.1209 

14 

21  15.7 

-o^nf 

14  55.8 

0*00 

0.3009 

24 

18  46.9 

0.94 

8  28.3 

9.38 

0.1018 

24 

21  13.8 

0.83 

15    1.8 

-1.18 

0.2772 

Jttly     4 

18  36.8 

IHW 

9    1.6 

4.21 

0.0003 

Jttly     4 

21    9.3 

0.66 

15  19.5 

9.37 

0.2563 

14 

18  26.5 

0.96 

9  52.6 

6.79 

0.0872 

14 

21    2.6 

0.77 

15  47.3 

8.14 

0.2397 

24 

18  17.5 

0.77 

10  57.6 

7*00 

0.0923 

24 

20  53.8 

0.93 

16  224 

8.69 

0.2288 

Ang.     3 

18  11.1 

0.48 

12  14.5 

7.60 

0.1046 

Aug.     3 

20  44.1 

0.96 

17    1.1 

8-81 

0.2M6 

13 

18    7.8 

-0.16 

13  29.6 

7.66 

0.1222 

13 

20  34.6 

0.90 

17  38.7 

8.61 

0.2276 

23 

18    84) 

+0.20 

14  47.6 

7-ia 

0.1433 

23 

20  26.0 

0.72 

18  11.3 

9.89 

0.2371 

Bept    2 

18  11.8 

0-64 

16    2.0 

7.» 

0.1666 

Sept    2 

20  19.7 

0.61 

18  36.6 

9.09 

0.2523 

12 

18  18.9 

0.86 

17  10.0 

6.87 

0.1903 

12 

20  15.8 

-0.26 

18  53.1 

1.90 

0.2717 

22 

18  29.0 

M4 

18    94 

6.43 

0.2140 

22 

20  144 

+0.01 

19    0.6 

H).80 

0.2938 

Oct      2 

18  41.7 

1.S9 

18  584 

4*29 

0.2369 

Oct      2 

20  16.0 

0.29 

18  50.1 

+0*00 

0.3173 

12 

18  56.8 

1.60 

19  35.3 

8.Q9 

0.2587 

12 

20  20.3 

0.64 

18  48.6 

1.46 

0.3412 

22 

19  13.8 

1.79 

19  58.9 

1.63 

0.2792 

22 

20  26.8 

0.76 

18  294 

9.84 

0.3646 

Not.     1 

19  32.6 

1-94 

20    8.0 

-0.14 

0.2983 

Nov.     1 

20  35.4 

0.94 

18    1.8 

8.17 

0.3871 

11 

19  52.7 

9.06 

20    1.8 

+1.89 

0.3159 

11 

20  46.6 

1.09 

17  25.9 

4.01 

04083 

21 

20  13.9 

3.16 

19  40.1 

9.97 

0.3321 

21 

20  57.3 

1.28 

16  41.6 

4-86 

0.4280 

Dec     1 

20  36.0 

9.24 

19    2.4 

4.64 

0.3469 

Dec.      1 

21  10.2 

1.34 

15  48.8 

6.69 

04469 

11 

20  58.8 

9.S0 

18    9.3 

6.06 

0.3604 

11 

21  24.1 

1.49 

14  47.7 

6.80 

04622 

21 

21  22.0 

9-94 

17    1.1 

7.68 

0.3727 

21 

21  38.7 

1.49 

13  38.7 

7.97 

0.4766 

31 

21  45.6 

+2.87 

-15  38.7 

+8.67 

0.3838 

31 

21  53.9 

+1.64 

-1222:2 

+7.98 

04893 

1 
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WASHINGTON  MEAN  NOON. 

@  LUTETTA. 

@ 

CALLIOPE, 

Ditto. 

Bight 
Aioen- 

DUL 
far 

Beeliiuir 
tton. 

nff. 

^-SiT 

SMe. 

Ught 
Asoen- 

IHff. 
llff 

tion. 

nit. 

•tr 

■Son. 

IDaj. 

IDay- 

Earth. 

akm. 

IDay. 

lD.y. 

■urttL 

h    m 

m 

O        1 

i 

h    m 

m 

O        1 

1 

Jan.    ^ 

16    2.6 

+I.M 

-19  30.2 

-  6.84 

0.5039 

Jan.    -5 

12  34.3 

+0.77 

+12  17.1 

-0.41 

04418 

+5 

16  22.0 

|.M 

20  24«7 

6.00 

0.4911 

+5 

12  41.1 

0.90 

12  19.6 

+0.96 

0.4215 

15 

16  41.4 

1.04 

21  10.3 

4*11 

0.4766 

15 

12  46.1 

0.89 

12  36.1 

9.84 

0.4006 

25 

17    0.8 

1.9a 

21  47.0 

8.98 

0.4605 

25 

12  48.9 

+0.16 

13    64 

8.66 

0.3805 

Feb.     4 

17  20.0 

1*00 

22  14.9 

3.36 

0.4427 

Fel>.     4 

12  49.4 

-O.07 

13  AOA 

4.79 

0.3614 

14 

17  38.9 

1.86 

22  34.3 

1.64 

0.4231 

14 

12  47.6 

0.80 

14  42.3 

6.67 

0.3445 

24 

17  57.3 

1.81 

22  45.7 

0.77 

0.4017 

24 

12  43.3 

0.69 

15  40.9 

6.88 

0.3311 

Mfur.     6 

18  15.2 

1.7ft 

22  49.7 

-0.09 

0.3785 

Mw.     6 

12  37.0 

0.71 

16  394) 

6.48 

0.3» 

16 

18  32.3 

1.65 

22  47.6 

+  0.46 

0.3535 

16 

12  29.2 

0.83 

17  29.5 

4.89 

0.3185 

26 

18  48.3 

1.64 

22  40.7 

0.84 

0.3267 

26 

12  20.7 

0.84 

18    €.8 

3.89 

0.3S05 

April    5 

19    34{ 

1*41 

22  30.7 

1.06 

0.2983 

April    5 

12  12.3 

0.79 

18  25.9 

+0.89 

0.39tt 

15 

19  16.6 

1.9ft 

22  19.6 

1.06 

0.2683 

15 

12    4.9 

0.06 

18  24.6 

-M4 

0.3409 

25 

19  28.3 

1.06 

22    9.7 

0.80 

0.2368 

25 

11  59.1 

0.48 

18    3.1 

8.09 

0.3576 

Mfty     5 

19  37.9 

0*83 

22    3.6 

+  0*90 

0.2043 

May     5 

11  55.3 

0.37 

17  24.2 

4-64 

0.377B 

15 

19  45.0 

0.ft7 

22    3.8 

-0.46 

0.1712 

15 

11  53.6 

-0.06 

16  30.3 

6.99 

0.3961 

25 

19  49.3 

+0.97 

22  12.5 

1.38 

0.1385 

25 

11  54.0 

+0.18 

15  24.3 

1-m 

0.4200 

Jane     4 

19  50.5 

-D.04 

22  31.4 

9.41 

0.1073 

June     4 

11  56.3 

0.89 

14    8.8 

7.98 

04421 

14 

19  48.4 

0.87 

23    0.7 

8.86 

0.0793 

14 

12    0.4 

0.48 

12  45.6 

8.58 

04638 

24 

19  43.1 

0.66 

23  38.4 

8.90 

0.0565 

24 

12    5.9 

0.69 

11  18.2 

8.98 

04843 

July     4 

19  35.1 

0.88 

24  20.6 

4*16 

0.0408 

July     4 
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This  book  should  be  returned  to 
the  Library  on  or  before  the  last  date 
stamped  below. 

A  fine  of  five  cents  a  day  is  incurred 
by  retaining  it  beyond  the  specified 
time. 

Please  return  promptly. 


